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(57) [Ufa] 

[JBJ^ai pMOS h7>^X*Ql iQ2©V- 

$<*ft, pMOS b7>^*Ql©y-h«CB, A* 
(IN) W^&IE»aXB*»S^EP*P3n, pMOS 
K5>^*Q2©y-Hc«-, SKA* < — I N) fflJ 

frhtfi ( i n) ^sisb^ii^nsn^n^o *l 
*£>kka* ("in> .'*6pMos>^>yx* 

*03©B*HHipMOS HK/b**Q2<W-H: 
PMOS h5>yx*Qi tQ2<Dfflgmi<D 

(OUT)>6©ffl»U^*aiE«8ti6. ... 



Vdd 



I N> 



I N> 




Ms — . 

IN IN OUT OUT 

0 11 0 

1 0,0 1 



(2) 

1 

m^mi ] m-m^moMos r?>yx*©v-* 

<4fc2fflfifl|fcS«Ofcm*^tc;*2©MOS 

ffi#©MOS r5>yx*©y- hic^iaA^Wil* 
j£®4©y- Mi#*A£-f *5&A#igS|S4, 
fflfBSU©MOS r?>^X*4SI2©MOS r9>i> 10 
X $ ©£&S|5*» ^fliffHA^W* /cBSi(SA^»g|5^ 6 

J33SB4. 

4<b-#4-y- h i©M«:friBtB*4a«w>e.a*s^* 

^xm<D*j}K.tt-rhibmmnimtft?>i6imm 20 
4, 

WIB!feSlll88i^D«fi^©MO S h *J/J?X#<DV- 
&<&fc2fli&tl(c£lkU. *©2B©MOS r9>i> 

**©&y- h»c«ffas&aii3S©ffi^»f.israffl*^ 

^-ft^hA^iJft, it*J(tS§&Sftfc2ffl©MOS r? 

* ©H©^itsi5©m*4aBP*«6 iftaaiwss* m 

HfEiWIIlBOW^SPtffrK-f >^--*l3K©y- r 4 

©fffljcsw e>n. tn&4 *BB©ftai88M»e>ffl 30 

[i»3^3 ] maraBBtt. f&aai*»TT*i&SB 
B*s#c 4 %#i»4 -rsw^2Kis©*«(*^s, 
[«*«4] iJgai&agiBtt, mmmzgXTtz&mm 
ss^^tf c 4 zmkt t 2fa«©**^KK. 
[**S5 ] mrfBiaaBBtt, mmmmmzmntz 

m*m6 j m^^mmmmt, 40 

fliE^:w?-*BB4la)C!»SM©MOS r?>yx* 

43>7 8 >f-4t?fil^Sn > 

BiTIB U-^UtEBBSrUteW * M 0 S h 5 >V> X 

KIB<fV<-* HHW)d>*< 4fc-^©M0S hv>i> 

**<D>f- r4A#4©l8lfcy-x4 KH>**rl/C 

UiBU^JUffliEilffi^fllfiX-ranVT 1 ^©!!^**. U 

^^iiaB©Mo sh5 >y x *©tttfj§j4 y- h 4 
©IB 4. im^>;<-*BB©B?Ufc^8*ifc2ffl©. 
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STE^>^-*IhIB©MOS ©y- r^ffi 

©a»4««tac 4 *#Si4t*ft*^ 1 
5 $ r©f5jn*K:fB®©^^*^g„ 
C»*a7] frE<(W<-jrBBtt. 

mBttsstttc** l -c 2 ns9 % n> 
snaBB^e. $ Mffitt© 2 o©statii#{c*f 

UTi[fB2il©-<>A-$|i|^©^MOS r9>yx* 
©y-h^<MSilttB36«jES»K:ft*J:9«:«||3*i. 
WE28©-f:"t-*BB*>&©ffi;&a<. 
©MNH14. *©S3£4*6*-5C4%»a4-r*iS 
2 6 £ ?©fflft*>ttfBiS©¥z*ft&i:. 

[000 1 ] 

U BMIKB. aC5MfflOMOSh9>J?^jr*»6ft 
[000 2] 

[6£*©8H5J i&mmtmm* mm, nmb?y 

*J>XZ (TFT : Thin Film Transistor) H&fihtli 

mfemft&mt. and (mm)' an. nand 

(SSWiftaS) BK. OR (IMHD)'BB. NOR 

(sj&ftsfea«> bb> exor wmmma) m 

B. EX NOR (§5£*JSM6W^S«I) BB. <&SWi 
I NV (-f >i<-ji : 5JE) BB&£©&aBB*a« 
<!«*BB*f*««fr4C4*n!IB"C**. *l/c. 
Ctie>©S*BB4iffl*^toif , Cfllfil5-r4«jf(C« < 0! 
A«. £T©»ffl»*£*75C4#T&3»J|«iB*. 

[000 3] JJBl/fcJ: ^«c, ^<*«a€ffll^cS£* 

©^SBK^a^os^BBJR^tc^. am, pmos 

b^>y^*4nMOS r7>yx*4%iH*^to-a'/c 
CMOSBBiWffll-^n'C^*. C©CMOSBB«. 

tH;Wf# 6 ft £ C 4 & 4© 

*kSa**9...JS<.ffli>fehr'i>*. 

[0004]fflIA« > 01 4B> CMOS^^-$| 
Bl©1tfiS«r^-r®-c«>^„ El 4«:*iVrj:5K: t CM 
OS^>^-*BBl», pMOS2 4nMOS3©- 
^©h^^yxif^MKbTffl^T^-S. C©CMO 
S-Y>^-*BB1 tt. I N (A^J) #l"0j©4&SC 
pMOS2*J^>b-C«iS (Vdd) *^e> ri j*JOUT 

(Hi*) $ft*. */c. A^l*s r 1 j ©4*«. nMO 
S3*5t>4^oT^7'>>F*^© roj miJZti 
Z>. C©^^^. CMO.S^^^-^BBUi. A^4 

sctytt>©*sffl*§fts. 

(0005)*^ Cft4BSII«C > pMOStl/<ttn 
MO S©fflft*>— ^© h ^ >y^$*ffll,>t 4 * 
BB*1ffi£r2.C4fc'5jaBt , *S. C ©-(>'•<- $BB 
tctt. *HR4*ttt«»^>'<-*@B 
4^*fp, tt$^-(>^-4<BB©*«:«- ffi 
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[ 0 0 0 6 ] Wttf > EI15B. fcft*»<f:"<-*B 
&4<D%m:mtWCb*) , C C"CW2<i©pM0S 5 
4pMOS6 4*tto-CflJfi£LT(,>a. C©Mt«g-f 
^<-*H»4B, nc««ffi (CCtttpI) (DMO 

[0007] ±BfiE*«-Ctt. HB*flWc* 
CfTUiW Ofc#, 'Ctl^DMBR&Lr. AND • 
NANDHS8, OR -NORSK, EXOR • EXNO 

R@B8^«:«fiK-rsti^t> cmo smamt>nx^tc. 

[0008] 

$&fi»©*»«swc*o"ctt, iai4«:^-rcMo 

S-f >/<-*@li8l*JpMOS ZtnMOS 3©HSS 
©h^yxS^JtlSStlT^&Aitf). CMOS-O 
^-*@K*«Jg-rSIRK, pMOSinMOSCSS 

i^^fflH*s*-jfc. -tee. ±iBi/fcc'Mos*ttfo 

"ftC. pMOSfeL<«nMOS©f5Itl^— ^©h-7> 
y^*0*'*M>*jHUt»»-Y >/<- *HR4**C 4 

{0009] L*U C©*Ufc*»-Y >■»<■- *HH4 
B. 131 5KwtJ:9«:. PMOS5©y-h«C TOj 
#A*3tl*4. PMOS5Alt>L/T. *«Sl*>6 

rn #hwjs*;s. c©4#PM0S6©y- 
[ooio]a»K. PMos5©y-Kc ru *iA* 

§^•5.4, PM0S5*J*7t/, tfc, PMOS6©y 
-h(CB. roj *SA^SnSfei*. PMOS6#*> 
Ur. ?99>F*ttO roj *Jffl*3*lSBfC* 
*. 4C-5** ? .C©HJ*S.tl-5p-ffl!j©.r.0j B, b7 

[ooii] *ct, *»WB« ±SBas«:ffi*T:&s 
tifcfc©-C*-»T. pMOS*>&UinMOS©J:5«: 

v>«aiST»Sfr* 5 4 4 b fc. MRftjPiiJttcft 
[00 12] 

[■aitwftr r#q i iaS8©*«<*s 
SB. isj-«ma©MOS h?>yx*©y-xiu< 

2^iiIflJ«:^BiL<fc01te^O'S2©MOS h5>y* 
*4, *©f5Jfta>— #©MOS j-9>S?X*©y-HC 
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#©MO S h 7 >S>X *©*- h <cftBAftttK4ttg 

mov- hm^ixfitimxtimt, mm 1 

©MOS F?>^**4»2©M0S h9>i>**©« 

ttap*eiirffiA*4aa5*itBSiEA*jaa5* &©AWt 

4fc-#44'- F 4©Bi«:iwaffi*}p5*>^ffi*sns 

io fcj:»). ±gB@W£j&£r*. 

[0 0 1 3] ffi-at. WE"f>/<-*HB©M0Sh5 
>5>*'*tt. H-««arc*T>T. «*.«, pMOS F 
7>yx*©*tr#j£«£5fc0fcfc«>, ^agftlg 

%«-5r*fi±«:-f>/f-*iaK*^sj5-ra«i©-ft> 

F - > 2 i> CM0Sh9>J?X 
*©*■£* 9 «>iMc<tt0. iggnx bZimtZtt 
ifiX%Z>. fcfciA,. pMOS H9>y^*«:ftitr. 
nMOS h7>^X5f©*T»S!5-r*C4fc-Cf -&„ 
[0 0 1 4] Sfc. 8JI3-f >/<-*HBH*. U^HfiE 

S«caiEtcU'<;i/*iH^rct4c4*>6» c©^>^- 

1*. mffift©l»l>@BS4T*C:4*s-Ct*. 
[0015] »*52lBi8©^»^gB. flMmB 
©MOS h5>J?^>ttMfc«C»"Ctt»©A*«:*tt-a 

ran**itfT-i-&iMR£. 9trfes&aiHiss4i5D« 

SS©MOS h7>yx*©y-Xt>U<BKU-<>% 
SjK*>6y^'?>K«:i6i3i>-s-C^«:< 4 1> 2 fififflltcS 

tt'u -e©2^©Mos h7>yxd»©sy-h«:irfB 

TUfcSfjlS S tltc 2 <1©M 0 S P 7 >i? X * ©Rg©8$8|5 
4. MEIMIBR©tH^tf4nG'f>^~jr'BB©y- 

«ia"ci,>*c4«:j:»). ±Kew*jt^-rs. 
[ o o 1 6 ] stot, miz^mmmft zwim®i& 
b, ^©tB^©«C'f>^-"*|piB8 ; &ia:wt:i&ati5^i©ai 

^U^;W4SE{bT&44fe«:. *«iM»l-jrHR© 

*«%ffl*sn*ai*u'<)t'*»iE-rsc4-c, aEam 

[ 0 0 1 7 3 UBiftaiB*'«fiX-r *MO S h 5 

>yx$it, h-*«s©. Witf, pMosh7>y 

•T4C4*5r*S. fc%iA, C©»^fcpM0Sh5 
50 >i?X*{CK?LT. nMOS h5>J?X5t©*T«WW 
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[0018] unm 3 tm<D¥m#&m®tiiM®mt , 

IWiai*»fT*IWIiai8*dOJ:9(ct'CtJ:v>. ft 

ot. ~&mm£m7?zmm&> *-&*>*>. andb 
*)mmm<»tiit)i"<)\>timmt2ti, *©-£>.*- *@ 

Boy-haWCttU^BEBBfcKWT. 

* BR* 6 Hi* S h 4 l"< * C 4 tc «fc 

©A N D0B*lfflSa^BB*1fW5l/T fcRttfla&tfft 

[ooi9] iS*S4gets©^^g©fftaiiss» > 
IMRn*JWfr*IMIHB**trJ:9«:i/"tiJ:i>. ft 
o-c. mifa£HfTT*ftaBR, orbb 

*©ffi*Rfc4>^-*HB*KW*e4«:J:») 

©y- hffl#{CttU^;WtIEBB*KWT,- -f 
BB*»6lB*Sti*a}*U'<^*WErftCi«:J:»), 

jsiEfti&sfQ©ai^u^u*W6n*ci*e. > c©o 

r. *Btt©Bl»HB4 , rst4*fC*&. 

[0020] »*a5iatt©***6iji©»aiii8tt. 
ummmmmfi r *a&3BR*£ty £ 9 «: t> j: 

exorbb-c«. *<mijmc4>x-*mi* 

C 4 CC J: 0 8fffcWifciIfQ©titf3 U"<**«UEfc3 
ft. ^©-O^-^BB©^- hfflatcttU'OHitiEII 

b*bwc. 4>/t-*BB*&ffi;&i*ftStttt>U'<* 
;i/*H?6ftst:4*>fc, c©EXOR@B*ttji^@ 

[002 1 ] it** 1 *>6it*S5©{»Jft*>K:fel8©¥ 

tc. MEl"'UHtiEBRtt. «3SE-Y:w<-*BB4PJD 
^mS©MOS h5>i>**4:a>? t >1f-4-C8iJ£;* 
ft, WEU^MKEH»t«BW"*M0Sh5>yxjr 
*Vifti2-1 , :/^-*BB©d>&< tt-^©MOS 
•>^X2©y- h4A#4©!HIK:7-X4 KW>£/|- 

tf©M«3*i> V«**|jEHB©.MOS h*>5?X>CE>ai 

8Ssnyt2fi©Mos h9>y^*©m©»tt8S4©ia 

[0022]ftoT, UKU^HiilEBBM:. 
^BBcy- hgfifcMOS h5>i>Xjri3>7 : >-!>- 
itffio-rJB^SHfr. ifBBSflWWSMO 
S K9>t>* h^tt©^S6*ffl«-r4. lr>b«J> 

5, 7--hAf-5^7-ffi?r8ffl-r2.Ci:U:«J:i3, 
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-*BK*P<DjfiIE&tfrt U^KfcfcSC 4*sr* S. 
( 0 0 2 3 ] ttc. tmu^ArffljEBRtt. t&SBffi^ 
4>A-*HB4BC'a«ffl©, pMOSh? 

HW»Wctt-i * C 4 JOTItttt fc*. -f *>F- f> 

■fSC4#-C*S. pM0Sh5>yxjHC 
fUr, nMOS h9>y** il/-Cfe«kt>. 
[0 02 4] iil^Jg 2 6IS^S 6 ©{pJttJiPKiESK©* 
io JS&ggtt. MAM!, 1WBI7R:B««S1TCI,>*J:5 

RW&ft. ^aBB*6ffl#3ftSit«ffi©2o<Dl|& 
Sai^«:SturtJs22iffi©-Y>A-$|i8§©SMOS t- 
v > J/* * ©y- h ^©JBfcffilljWBEfcfK ft S J: 5 K 

KI&IBB©!^!*^. *©§£4*>e>iti:4J:5K:i, 

[0 02 5] ftot, &»SBRtt, -fWt-jrBB* 
lttiiM^S^Wr. AN DBB4NAN DBB. OR 
20 BR4NORBK. EXORBR4EXNORBB©2 
o©BHBB*£*>tt#oci*«T*. Z<Di&£i>. H3 
-*^i©MOS h 7>y**-et8i$;-e**4 4 h(C, 

[0026] 

WH0»»*BBHC*-3i,>TlWr*. H 1 1 3 

«, ^^©^iaiWKaoiusw^isMSwfHr* 

D. CC-C«> ^»^gk:ffli,^0-^Sl©h7> 
iU-CpMOS h7>^f©**ffioTiefeU 
30 fcfe©-C*4„ 

[0 027] (» 1 ©35te©fl5!B) 0 1 tt> » 1 ©USS 
©}^ffi«:{*2. pMOS-/ *.BK 1 1 ©^fiS^T 
H-C*"). H2M\ H1©pMOS^>^-*BK1 1 

mamifz. 0i(c^-rpMos^>^-*Bssi 

ltt. 2o©^v/-i-afBKl 2*5^:^1 3 ttfthft®. 

[002 8] *HB1 2tt. SiS (Vdd) 

^7^>K (GND) tcrSlrt^rpMOS 
40 Ql 4Q2©V-*4>lXtth*UO£il3njK&j&U 
pMOS H5>^*Ql©y-h«:A^^SB ( I N) 
*6©A*<s#*iA^Sn. pMOS Yv^>JZ.$QZ 
©y- h«CS<EA^iJiS8P (~~ I N) ^f>©A^<lWA 

«cy- hBftcDsatttifflii/Tawji/^tWEf * u 
^jmkebb i 4 ^mobile t tc**. 

[0 02 9] C©l<-^;L-*«IBB1 4«, im-c^- 
*bbi 2*ipmos i--7>y^a'©*'tr^fiE§nrt,» 

50 *C4*»6 < pMOS h7>y^^Q2«r=i->fcy7 
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■J^FU-c* r 0 J fcHtfrrSKSCC. WH^OHrifih 5 

IE? *C &T*4WBl,»f9 KSttfcUtt? S«fc 5 K 

OS h7>yx*Q2©y-h£K&A#488l5 ("I 
N) 4©Hlfc:. V- l-#*5$>F(dgift;5ft7cpMO 
S h^^y^f QSOV-Xto^tfF W>#JSttS 
ft. SfctC. -e©pMOS h9>y^*Q3©fcU^ffliJ 
4. IfflBpMOS \-7>V>X*Ql\ 4Q20J888B4© 
PfllC. 3>f>f-C 1 S «fc 5 KUfc^-M h 10 

9? 78*8)81/ TV*. 

[0 030] C©«fc5«:. U^;l/fflIiSg.l 4«. pM 
OS h5>y^*Q3 43>f=>1>-C14*ffi5Ci«: 
<£9. pMOS h5>y*2 Q2©y-hgfi#A*< 
ttoT, pMOS h7>i>X*Q2 

fca>©y-hsffi[*i«^snsc43s>6 1 Mosh^> 
sWJte < ate 0 , ^«c®i^7«>>F«tt#iffl*"r#4J: 

[0 03 1 ]*7b. >^-*@Bgl 3«, 20 
BSgl 2 4|3|««CpMOS h-5>y**Q4£Q5£T 
flJ/SSftTfc*). pMOS h7>yx^Q6<b 

3>'f>1>-C2£t?U^HiiEI3Kl 5*»«WtStiri,> 
*. -0^-*BSSl 2 4gfc*£.tt. Atttft (I 
N) bjmxtimi ("IN) t36*-f>^-*BBH 3 
©pMOS h^>t>X$Q4£Q5©-y- l-KWurji! 

S8l3©m#tt. •Y>^-f@K12*6tt^§h*il 

a«>ffie*»att8n5.- rfttofe. -f>;<-*Bssi 2 

©ttftt* (OUT) *>6te. AfrSsISP ( I N) *&A 30 

'<-#HBl 3©Kfiffl*«W ("OUT) S 
<RA*Ji» ( I N) frfcA£Sft«ff*©*tt*KK3 

ttte<t^*5ffi^ s ft * c 4 tc&s. 

(0 032] Hl-C|ftWO/cpMOS-<>^r-af|l|gl 
1©^>jJ<JUW, 02©«t5tC*i3; *©A#*Si8|5 ( I 

n) *>6A*snsa&a©S3E*Jffi^jsai5 (out) *> 

6W*3ft, *fc. SKEAANMp (""IN) *>e>Ato? 

ftsttaaseftssKfttttMs cout) 

ft*. 40 
[ 0 0 3 3 ] *m 1 ©HiS©^SI(C^4 p MO S 
4>;<-*@B8l i-c». -O'f-fBISl 2. 13 
4. ^OU^MKEBBl 4. 1 54(Cffll,»6 F5>i? 
XffcpMOS H9>y^f©*-C»j«l/fefc», ¥3? 

T. !8£lS#f8B{t;*ft*t4K:J:') > §Jj6n*F* 

[ 0 0 3 4 ] *fS&fc©^Sg-C<£ffi Vtc p MO S h 

m«. hv^S^flMXtfL (ft 50 
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*Jl>g) =4ttm. W (3=-+*;Ufi) = 4t<m. U*0 

3 V. mfflm&ti&ifi4 0 c mW • 
S. y-HSffigfi*il. 22X10' 1, F > S/D 
( V F U » tgCx*S2 0 0 Q . S««E#Si8t 
SE (Vdd) 4^«flr©*>©%ffiffiUT^5. & 
^HBtCffl^fcrOf^lT-ttv 0. 2pF©gS©fc© 

(0 03 5] .tiBOfcpMOS BB1 
im ffiffltSMOS F5>i?X*fcpM0S 

y^>©#*is-9r«tti/fc*i. cftteisssftr. p 

MOS >-5>y**{Ctt*.TnMOS h5>i?Z*Zm 

[0036] fcfc. HftflsfcKWf*. pMOS-f^- 
* BBl 1 tt. fUI2. A#«SB ( I N) (cftM 
r 0 J #A#i*ft. SIKAftM! (~ I N) (CiEIMI 
rij #A:fcSft*4. -Y^f-3»B88l 2©pMOS 
h^>y^$Q 13W*>L/T. «2gVckt!pP> r l j ifitii 
tS (OUT) 3ft. pMOS ^7;/iJ**Q2t;t:^•7? 
*. 

(0 03 7] j»tC. BBS 1 3 «. p MO S b 

9>y^*Q4»J^70. pMOS Vv>i>y(tiQ5i)i 
*>LX. imWl ("OUT) il/T^^FK 
;w© fOj WMJj2te>. 

[0038] ±IBpMOSY>A-$BKl 1 

«:*ji,>-c. A*M5 ( I N) ^SCAAMff ("IN) 

©»s*«±iB4a!©ti^«. m#isa& (out) ra^e, 
ro j *sffi*§ft. sisw^sfiu ("out) 
n j *iffi^§fti>c4«c^s. c©«t5(c. *n«© 

^»©pMOS^>M-irBKl ltt. Ef&S-filSa 
©P^A^*J«fcD f SKA^4LtA^3ft'54. *ft 

^3ft5. 

[0 03 9] *fc. *H6S©^18©p MO S-f 
B881 1«. ^>^-*BS81 2©pMO S 
f Q2*-5l,>tt-f>/<-4»BISl 3©pMOS hv^^ 
Z$Q5ifi*>btc®-&. y^^VFU^Wffl^** 
t,»ttSISffi*4UTffl*Sft5. C©<bt. ^g&tte©^ 

1 5*lpMOS h7>y**Q2*$J:t;Q5©y-hffliJ 
KSW^ftTO^fc*. fflW»BE<aH*il/rp-U'« 
JV*tB^-T5^tc. t©n-u^;i/©±s%|»±-rsc 
4#nJ«Bi&*. Sfot. 49ENt<D^llOp'M0S^> 
/<-*BB8 1 1 «. S(caiI^VdclU'<Jl'© r i j 

[0040] JJEl/fcH 1©pMOS 

*BB1 l%^>*KA>T«S«Dfc©#H2-C*9. A 
( I N) *»6A*3*i - *fll-i»©«t*SRStffc 
fg^*iffl*4SSP (OUT) * 6*^3 ft. 5i£A*«gP 

(IN) *>6A*Sft4«#©«itt«rraES'&ft:@#*J 



(6) 
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W&WMM (""OUT) frhOMZftZo 
[0 04 1 ] (W2<omm(DWM) B3B, »2©*tti 
(WRJBfcffSAND • NANDHK2 KOmi&^tm 
B4B. B3<DAND • NAND0K2 10V 

> 4 * © a tn* 4 t m v a & o 
[0042] or, mwkumti* h3*cswand 

• NAND08S2 IB, -C"<-*BB2 2, 2 34. 
l/^MHEia»2 4 1 2 5 4. IIIIIIB2 6 4?«Jl£$ 

[0 04 3]»®HB2 6«r«t«-rS4ffl©pMOSh 10 
5>5***Q2 1— Q2 4tt, • bvlst?** • O 

<~a) iJKfcb (~b) *l/T. aCD 

A#«SB4 *5 * > F 4<DRgK«, pMOSh7>^ 
*Q2 1tQ2 2 4.#(B«K«|lSn, *fc, £S£a<D 
A^SgPcbm® (Vdd) iCDBKIt P MOSh^>V 
X»Q2 3 4Q2 4i*iC^J«:«**S*iri>*. ±fE<£ 
pMOSh7>^*Q2 2£Q24©y-Kcft b 20 
'&J<fiSnxz4 v*>tf1ffit>tis tit, pMOSh 
5> 9 JX$Q2 l4Q2 3<Dy~h&CB, Kigb#A;ft 
ShT:W?*>y#fTtetl*. *L/r, ±IBUfc4ffl 

cdpMOS F7>^^x-{ 9^>^<MA*k:j£;c 
t, pMOSh9>$;x*Q2 14Q220&M& * 
itfpMOS h?>yx*Q2 3 4Q2 4©8»Mtt>6 
r i j Xtto-u^c;v r o j oiWIIttS' 

[0 044] l,a>U ttSBK2 6«. ±IB<DpMOS 

^SICDAND • NAND0JS2 im IS&IelSS 2 6 <E> 
ffl*«Hc-f >7tr-*H».2"2.- 2 Stflftiur. MB 
«2 6<DB**4>/t-*HK2 2, 2 3<oy-HcEP 
UDU &PMOS h^>S?^*4^-f 9^>^3«&C 

4t\ mm'®®. (Vdd) *a^«y9«j>F«tt (gn 

D) *mt)?Z><i:5lcbtti><DX&Z> 0 
[0 04 5] b&Ls JiE-f *EIHf2 2, 2 3 

pMOS h^>^x*a>*T«teJEShT:ir»*fc», 40 

H30DPMOS h5^**Q2 7, 30£*>3#T 
*H*60^»T«, SfcfcU^WtiEBH^, 2 

[0 046] ^2©WS©»»tc*jtf 
;l/f»IE0B 2 4 ©flWEB, IfiBSB 2 6 ip P><D- JyQtti 
t)t, pMOS h v^VXZQ 2 7<DV-Y t<DmtC, 
y-h*i^«»F«C«tt3tiyfcpM0SF7>^4r 50 



»IB¥9-4'8 2 16 

10 

Q2 5<DV-^*JJ:O c Fl/-r>3Waa*33h. S6«c, * 
(DpMOS h5>y**Q2 5©ffi;fcflB4. tJIBpMO 
Sh?>^X£Q2 64Q27CD8m$4<DIBK:, 3> 

f^u-c 2 1 4^i/c^- f 7s bv v ?mmmbx 

[004 7 3 CODi^tC, 1"<;U«EBB2 4B* pM 
OS b?>^X*Q2 54:3>? :r >1fC2 1 4£#JtIL> 
fcC4JCJ:0, pMOSh5>y**Q27©y~h« 
S#A$<ft-?T, pMOSh9>t?X#Q2 73WI3S 

6, MOS h^>^*©u#t>««E»«»lH*l/^ 
)W±n?&tttfiM<ftt)> »#fcft<.>*?9>F* 
tt«c«E u-cB^-r £ C 4 **C * 
[004 8 ] *fc, u<;HiIEHB2 5 », u^;MIjE 
[HSS244p]^«:, pM0Sh7>^^Q28iP> 
f t >U'C2 2 4*«5Ct«:j:0', pM0Sh7>^ 
*Q30©y- L/C, pMOSh^>2* 

l/>^«BMI!»lll*l/^WJ*t8 
CiiWAKfttK ^^MSl^7^>FSffi^ffliEL/THJ 
#r*C4#?**. 

[0 04 9] ±B©£5te1»ttS*ifcAND - NAND 
0B2 IB, 40CDA* (a, ~a> b> ~"b) fcftU 

r v <{>><-mv62 2tomtsfim (and) -/ 

>^-*BB2 3jfe6B*©M«MBB (NAND) 
^ffl^3n^> 0 B3rK93UfcAND • NAND UK 2 
1©J/>#JM*, B4O±5k:&0, ZVaXfiffiWt 
bJjmmcStTi. ANDffl*tNANDffl*iWW 

[00 5 0] tit, .*«*(0»BK:«SAND ' NAN 
DBK2 1B, 4:aH-*HB2 2 % 2 3 4 % *©k^ 
;UffliE[llSS2 4, 2 5 4, ■ 
^*6ft*IWB»2 8«C^S K9>^*f P M0 

-CSSiiCCAND • NANDBB*««T**I&, 4* 

C ft*5, ±I3AND • NANDHS82 IT 
B. pM0Sh9>^*«e^THII*(MlUTt>* 
COpMOS F^>^Xjr©ftto0«:nMOS 

roj (SKatt ri j-) b#roj (fidfibB 

rij > ©«#B, B3WWJ:9fc, pMOS 
VAZOQ2 1 4Q23^*7b, Q224Q24^t 
@K2 2 4 2 3<DpMOSh^ 
>^*Q2 6iQ3 0B*^r**s/ pMOS 
yx*Q2.7 4Q2 9 3W*>br, AND Bfiifi 

(0 J , NANDB*^ r 1 j fcttS. 

[0 0 5 2] ±B4R««C % A*8h*a#T0j (H 
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f£a{* r i j ) b^rij (SKbtt roj ) ©*$ 

£B> AND ItijjW r 0 J , NANDHttltf ri j 4ft 

4. *fc, A*S»i*a#rij (K&attroj) 
-C, b^TOj (£«bB ri j ) ©flfeB. ANDffl 

*#-roj. NANDtttM* ri j ttiz. 

[0 05 3 ] 8 6K ( A^lSn&a^rij (£f£aB 
roj)?> b*s r i j (.fiKbtt roj ) 

ANDtitttf ri j , NANDHiW r 0 J 4ft*. C 
©<£$£, :4^©»«©AND -NAND1IB2 1 

>'<-*HB2 2\ Z3*6**i*hB*Sh*. 
[0 054] :**46©J£S§©AND • NAND 

BB2 1B* -f>^-*0B2 2 1 2 3©pMOShv 
>^drQ2 7**^BQ 3 0 3&J*Vl//c»^ 
> FU"<Jl>*AN DttWj**l>BNANDHtfj4 LTffl 

fc, U^ffliElHlSS2 4*5j:D f 2 5^pMOSh7>^ 
X*Q2 7*5^^03 0©^- hflfcRtt6ftTlr»*fc 
ft, ANDffl^*NANDffl^it/TO-U^;U%W* 

£ 0 fi£^T, *|g»©^JI8k:ffSAND - NAND0BS 
2 IB, WcJKEttVddl/^© ri j 4$f?9>Fl/ 
<;U© r 0 J fc*ANDHl**&W*NANDtt*tb 

ra«7TSc:4**c#*. 

[0 05 5] ^Ur, ±EH3rKWUteAND ■ NA 
NDBB2 1B> ^>#^r##S^4S4©J;5teft 
9, 2o©A;ft (a, b) fcfcft/T, AND • NAND 

M&ziotomifribmmiAND) 4, zowm® 

©5£ (NAND) bUfit&jlitlXli**. 
[0 056 ] (*3<D^SS<WBJ8) B5B. H3©3lit 
©JBIIfcfKOR • NORHK3 l©^*SWar* 

5. BBB, B50OR • NORBB3 l©V>#Jt/4 

*©Afflas*4*5*riar*a. 

[ 0 0 5. 7 3 *.*\ flUKHntjBi.. 0 5 «CS*0 R • 
NOR0B3 1B, -f>^-#HB3 2, 3 34, I/** 
JHMEHB3 4* 3 5 4, WiHB3 8 4r««SftT 

[005 8 ] ttOBB3 6 4flC0pMOS h 

5>^X*Q3 1-Q3 4B, f?>^X*-P 
y^*ffl^t4oOAA (a, "a. b, ~b) left 
■T4IMHD4*fl!>53E4*4«f S*©-C*«. Tftfe 
5, A***a, b Z-oom^Z, *©§ST*££ilSa 

("a) 4£&b (*~b) t>A*S*i<&. *LX. 
aOA**Wt^*>FtCDBlcB % p.MOSh^V 
^**Q3 1 4Q3 2 4#E0JfcJSffi§ft, Sfc, a(D 
AA«»4«W (Vdd) 4©m«:B, pMOS 
X*Q3 3 4Q3 4 4#SWfC««3tttl>4. UB© 
pMOS h5>i>X*Q3 2 4Q3 4©y-hfcB5« 

b^A^snrx^^^>mft>n; pmos 

h7>^^Q3 1 4Q3 3©y~hfcBb#A*Sfl 
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T^^;f>WfbW, <& LT, _bl24O©M0S 

h*>yx*Q3 14Q3 2©«W. fcitfpMOS 
h5>i>X*Q3 3 4Q3 4©8I*»*6jWU-*;W 
ri J XBn-u^ ro j <D«J|#fltt3*i6. 
[0 05 9 ] L*»U IMBB3 6B. ±IS©pMOS 
h^>^*Q3 l^Q3 4tt»r*JflJt*4, D-U 

10 »tt©OR • NOR0B3 1T?B, Jfta@B3 6©ffi* 
■K-f>/l-*HB3 2» 3 3iimbX, $g[§Sg3 
6©itt&*-(>A-*BB3 2 4 3 3©y-HcHti)D 
U SpMOS b5>yx***-f**:/4f8*S£4 

x, mmma (Vdd) **w**9»»F«ti (gn 

[0 0 6 0 ] L*>U ±E-f>^-.jrHH3 2, 3 3 

b % pmos h^>^x*©*r«Uj6snrt>syfc» % 

B5©pMOS b5>i>X*Q3 7, 40£*>3i±T 

ft, **ft©JBffiTB, $6KU^;i/*tjE@883 4 v 3 

(Br»yft»»F«tt*Htti , r&J:5«:i/ri>*. 
[0 0 6 1 ] *»3©**CWg«CC4BW^f*«^l/^ 
JffliEHB3 4©*JftB. i&IllB3 6fr6©-;£©aj 
#4pMOS h5>^X£Q3 7©y~h4£>fffl&C, y 
-h*^«J>K(Ct6»3tiytpMOS hvl/^X^Q 

3 5©v~x:fcj;tf Ku^>#g&3ft x 3 6tc % *© 

pMOSh9>3?X*Q3 50ttftN&» UfflpMOS 
30 h 9 3?Q364Q37 ©ra©S^8P4 (Dfatcn > 
^>*C 3 1 tSSKUte^- h 7s h 5 ^ ^tt*«fflUT 

[0 06 2] ffiot, U^Jl4tiEHB3 4rB l pMO 
. .S.h5>yx*-Q3.5.4a>* s >*C3 1 i^ffiHi 

pMOS fS>«**Q3 7©y-bS**$:* 
«<ftot, pMOS h^>^X5rQ3 7ft«*«:*> 

s^*fcft©y-h«tt*^sn*c4**, taau 

U * t HWtEE£KW-fcJ*T *C43Wfc<ttO;.* 

»«cfii^7^>F«tt«: u^tHjELrmarsc 
40 4*r*4. 

[0 06 3] *fc t l/^;V*liEHB3 5'-CB, K^ffl 
E@ffi3 4 4|Sjeifc:pMOS \>7>VZZQ40<D?~ 
hS«***<Ur, pMOS h5>^X^Q404ii 

a^^#«E3nr»E3!cU^*lHai-*C4*'C 

[0 06 4] ±E©J:9«c#fl{8ti^OR • NORIhISS 
3 IB, 4o©A* (a, T"a, b, *"b) «:*fLT, 
-f»'i- ; *HB3 2*6BBfflfP (OR) 
50 ^|p]ffi3 3^6B«©Wiffi©SS (NOR) 3^tUa3 
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ft*. BSTSiWOfcOR • N0REHS3 l©S/>iK/P 
tt % aeo^CCfr*), *<DaA#»4bA#i»t 

[0065] ^HSfiCD^SStC^^OR • NORH 
B3 1tt» -f>^-*@B3 2, 3 3 4, *<DK;Mi 
IEISI8S34, 3 54, • ay*** 
6 Ss&glElSS 3 6 fcffil* £ h 5 >y * * £ p M 0 S h 

{fc3ft£C4K:J:r), SlKinx h c 4 

±IEOR ■ NOREJ&83 lttt, pMOS h 

?>y***ttor@B*^ofcj&*, copMOs h 

[0066] ^cc, mtznm*. A*sn*a# 
roj (sea«ru)r, b^roj <EIKb« 
r i j ) om£&, msfcTjkt&stc, pMosh^> 

y**OQ324Q34#:*:7U Q3 1AQ33** 
>?Ztc#> % 4>^-*llB&32, 33<DpMOSh? 20 
>yx*Q364Q40«^7"T^^, pMOSh7> 
^**Q3 74Q3 9#*>UT, ORWrOj, 
NORffi** r l j 4fc*. 
[0 067] ±Sa4|S]«K:, A*Sti*a**roj (S 

fiatt n j ) -c, b#rij (s3Sb« roj ) ©« 

ORtftfjtf r 1 j % NORffl** r 0 j 
A#3ti£a# ri j (JSf£a« roj ) b 
# roj (jSKbtt n j ) ORHtfj* 
ri j , norhj** roj ttt*. 
[0 0683 S6fc % A*Sn*a*Tij (jgigatt 30 

roj)r, b^nj (gtfibtt ro j ) umb, 
ORffl** r l j v NORtfl** ro j 4ft*. cod: 
*HJS0^J8<Z)OR • NORH8&3 US, a, b 

[0 0 6 9] -5- bT, $*jS£<D^SUDOR • NO RUB 
3 IB, -f>'t-*HB3 2.. 3 3©pMOSh^>y 
X*Q3 7*a^«Q4 0*$*>L/t»&, y*9>F 

u^;u*«ORlH***^ttNORffl*4brHi*'f*. 40 

JI/«EIeIK3 4*jJ:C/3 5#pMOS h5>*>X*Q3 
7fc<t^Q4 0©y--hffl!l*cBW6hXliafc» i OR 
W**NORffl*tl/Ta-l/^*B*r*l»fc, * 
cr>a-u^jKDij?*iK±'r*c.4*'r*i. g^r, 

:*^<Wg«»Ci*SOR • NORSK 3 1 tt» $fc®IE 

KVtowow r i j tw^Fu^o ro j 4* 

ORtt***W*NQRB*4Lrr(H*1**Cfc#r* 

*. ■ 

[0 07 0] ±KH5TttWWfcOR • NOR 50 



•BW9-4 8 2 1 6 

14 

BBS 1(2. 2/>#Jl/r»*ar£H8(DJ:5k:aD, 
2oc0A^( (a, b) OR • NOR0B3 1 

©tftf7ffl*fetfSffi (OR) 4, ^©f&ffiWcDSS (N 
OR) iffttBjShT^a. 

[0 07 1 ] (*4®MB©VB)HB7I2. »4©£fll 
(Wgfl&KffiSEXOR • EXNORIUK4 1<0«)S*^ 
TST*0, H8». H97CDEXOR • EXNORHB 

4 lfl)V»K*t*<DABl*fll#4*iWBr*«. 
[0 07 2] *r, flMt«HBr«. H7fcin*EXO 

R • EXNORHB4 IB, -f>^-*HB4 2, 43 
4, l/^l/»E@B4 4, 4 5 4, f&g[HB4 6 4T*$l 
SJShTlr>&. MBB4 6£ttJ^&4fl4)pMOS 
H5>^*£Q4 1-Q4 4B, • h^>yx* • 
ny***JBlvc4-?©A# (a, ~a, b, ~b) 

mmt&m&m (exor) 4-eoss (exno 

R) 4*4dW-*fcCDT**. *rftb*>, A*#a, b 
2o<D^«, ^<DSSr*^>SKa ("a) 4£$*b 
(~b) fcA^Sft*. 

[0 07 3] *l/C. SIKb©A*tt, pMOSh7> 
y**Q4 l*^Lr»cS:©i/^;V»iEllB4 4«cA* 

*^ LT&K© l/^;VttEHB4 5 &C A# S ft£ 4 4 fe 
&c, WIBpMOS h^>yx*Q4 1©A*W*6pM 

05 h9>y^*Q43*/M>rWBBpMOS h^>y 
^*Q4 2©JBAHI«C«|*3h, ^IBpMOS h 
7>y^^Q4 2©A^WJ*6pM0S h^>yx*Q 
44*^Ur|5iBpMOS h7>^^Q4 lCDtH^ffliJ 

[0 074] ±IB^pMOS h9>yx*Q41 4Q4 
2coy-hOC« N SlRa^Snt^^rf>W7 
C>, pMOS h^>yx^Q434Q44<Dy-hCC 
It. a*A*Snr^y ?*>*4tT$C4Ct<J:*3, Sf 

f6W3&aiao»a@»4 6*»jsur^-6 < > ± 

^ffljE@K4 4 44 5«:/>-/k;1/ ri j Xtto-^u 
ro j cD«wBJ*stia. 

[0 07 5] bibbs IMliaB4 6«. ±iB^pMOS 
h^>yx*Q4 l^Q4 4y£ttr«J&r*4, a-u 

(D?&SScoEXOR» EXNOR0B4 l"Ctt, iftSEIK 
4 6©IB*«»-fW<-*0B4 2 1 4 3«rffijnL/T, 
BiBpB4 6<oaiA*-f>^-*@B4 2, 4 3©y- 

hfcElttJOU SpMOS h^>y^**^-f ^^>*S 
#^>C4r, mH^fii (Vdd) *SWt*7«»F«tl 

(GND) *-ffl*r*J:9K:ufcb©r*s. 

[0 0 76] t*0, ±E-f>^-*BB3 2, 3 3 
12, pMOS h^>2/^*(0*r*JiJ63ti i Clr»*lfc«& % 
H7OpM0S h^>y^*Q4 7 4Q5 0^rt>3^ 
T^7^>Fl/^ roj SrfciWfa^, Htt)U-<A 
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SSKWCffl^UtJKMlljEtff^CilCfeO, *JMC 

C0077] *»4©3«i<d»1««:*jw 

^fflE0S§4 4©tifj£tt. iaaBR4 6*>6©-7?©tB 
AtpMOS h-7>^*£Q4 7©y-h£©ffl{C > y 

- h tfi 9 <? nit v mo s h5>i>**Q 

4 5©V-*:foJ;^ W>#Jg&<*ft» *© 
PMOS h^>i?^*Q45©Ul^ffliJi. fTiBpMOS 10 
hv>y^*Q46iQ4 7©ra©S»i©BI{ca> 

[0 07 8] S£or. KJHiEliSS4 4T?« > pMO 

5 h7>t?^i'Q4 5i3>^>-y-C4 1 ifcffiSti 
tCJ:9. pMOS H5>yx*Q47©y-h?fa^ 
*<4r.T, pMOS h7>i?**Q4 7£?lf|K:*> 

^■tcfit,>y7'5>KSttK:u'«;n&«jEl/-riH^-rsc 20 

[ 0 0 7 9 ] Sfc, ut;HiiEHB4 5~ctt > u^;Hf 
IE[5!S84 4£IM$K:pMOS h 5>i>X*Q5 0©y- 
h3«*iA#< L/T. pMOS h?>yx*Q50*8l 

* U^Jl^ttilES tixmEtt ^ titfj? * C £ 

[0 08 0 ] ±IS©«fc 9&tfltfi£3tlfcEXOR • EXN 
OR08S4 1 \t, 4-^©A^ (a, ~a, b, ~b) (C 

or)*, 4y*-mmzfrh\*&%mmi ! m 

fO (EXNOR) ffititfjStlZ, 
[0 08 1 ] miVVmbttEXOR • EXNORBiig 
4 1©^:/J&k«,.H8©£.$«&»),. aA^SRib 
A#4&8PK$tf*, EXORB»iEXNORW*i*i 
ffl^lS^S. */c> *HJt©»!B«:»*EXOR-EX 
NORHSS4 1 «, -f>^-*ll854 2 > 4 3i, *© 
U^l'ffliElIS84 4 < 4 5i> ^'X • h-5>y**-n 
S?y4tf»6&MftOBR4 6tcJll>« l-7>t>*2£p 
Mosh^^^osrisxifcfc^ ^1*11% 40 

[0082] fcfc. ±fBEXOR • EXNOR0R4 1 
pMOS h5>5?*££ffioT|lB&fctiJl$0fc 
C©pMOS h^>^*5r©ftt)<3K:nMOS 

[0 08 3] #«C. Sbfg«K99-T«. XftStlZ&ifi 

roj (SKa«ri j ) t\ b*« roj (5Kb« 50 
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ru )©*§£«, H7KflWJ:5K:, pM0Sh5> 
y**©Q4 1 £Q4 2*M"7 0, Q43iQ44*S4- 
>-r*/c*. -f;w<-*llR4 2. 4 3©pMOSI--7 
>y**Q3 6£Q4 0«tf7-f£# > pMOS 
i>**Q4 7,2:0.4 9#s*>l,T. EXORUttJtf 

roj , EXNORHtttf r 1 j 

[0 0 8 4] ±k£^«k:. A^SftSatf roj (S 

«al*rij)T. b *i r l j (5Kb«r0j)©» 
EXORW^^rij, EXNOR(H*#T0j 
£ft5. A*3<i*a*i r 1 j (£«att 

roj)-c, b*sroj (JS^Sbtt ri j ) ©ti^tt, 

EXORWrW* rij . EXNORffiW T0J £fc 

*. 

[0 08 5] S6(C > A^Sn^a*5 ri j (SKa« 

roj ) -c, b*J ri j (s^btt roj ) ©*§£«. 

EXORHtt* roj , EXNORtttfJ** r 1 j ift 
6. C©<k5(C, #f«6©$SS©EXOR • EXNOR 
0884 1 tt. a, bOXfiKM+Z&m&fflaWEX 

awm* exnor &**»**mt& s h 

[0 08 6] S/c. *S§6S©Jg«©EXOR • EXNO 
R@K4 1tt > -f>;<-dr|l]R4 2fcJ:!y t 4 3©pMO 
S h5>^**Q4 7*£l,>ttpMOS h 9>t?**Q 
5 0*$5r>t,fci8& < ^^>FU^;WiORHJM^ 
^BNORffl^tt-rtB^^n-S. C©£$. *HJfS© 
JBJSTtt. H5«:^-J-J;5*c. K;HiiEilS84 4teJ; 
0 t 4 5*5pMOS h^>^5fQ4 7*J<kD : Q5 0©^ 
-H>JCRW6ftTI,»*fc*, EXORW^EXNO 
RW^iUTP-U-^Vfcatfj-fSKK:, -e©n-u^ 

^©i^*i»±Tsc£*5-c*£. tto-c. *mm<»% 

S8©EXOR- EXNORIE1I84 ltt. «K*iEttVdd 
U^<;l/©rij t#5$>lr[/'<)UD TOj i^EXO 
Rtil**4UttEXNORttt^iUrffi^34lS. . 

[0 08 7] JiiBLfc|gl7©EXOR • EXN 

OR0SS4 l*!/>jK* , C»** , J-iH8CDJ:9lctt 
0« 2-?©A*J (a. b) fcJtL.T, EXOR-EXN 
ORHSS4 l*>6BSff6W»ffl« (EXOR) i> •€•© 
$flMSft]©S5t (EXNOR) i*stB*Stl*. 

[0088] W±a^fc«k 5CC> JJBB 1 M&4 *r© 
*»©»18TB, ^ »@S8«: u^^IEIiSS*^ 
JDbfc4fiSS©S$9 < J^SlHlS8i 1 *©SS0R©m 

[008 9] Sft:. •Y>^-$lsIKCCU^HfiE@SS* 

WJni/^±iansfe©^»§t:iftBjbfc!iK«fiStt ) hhb 
©» 5 ©mte©^si-c«7 9 f-mn&mm*. ttt; 
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[0090] (B5©bb©bb) H9«, msvmm 

f. H9«aS-i-9»*H»5 1B. 0 

1 UfcB 1 ©£B©£BlCftS p MO S Y 

*®Bi i©iM»c»t/t. *©X*w*»i&©a*»* 

HtfM»*7 4 - f*y9iHth7 4 - F>< » *«<W0 
fB*5 7£*lnJL?ttttl/fcfc4>'*A*. 10 
[0 09 1 3-tC-C, Ell©pMOS4>;<-*@Bl 
lK.m$tZ®ft<D#mt. ■9(C9TJ:9IC. &pM 
OS h9>y**"CBQl— Q5 6. Q2-Q5 7. Q 
3-Q55. Q4->Q59. Q5-Q60, Q6-Q5 
8CC-e-ft-?-*T,tB^t,. 3>f*>1>"CttC 1-C5 1. C 
2->C5 2te-e-ft^t-itB^O. 2fi©-f»'<-*IIB5 
2. 5 3 4*©U«.»U«iEIIB5 4 < 5 5 4*BSSl,"C 

[0 09 2] *t/C, UB2B©4»<-*HB5 2. 
5 3«r«fiS-TSpMOS \-5>?Zi'<DtiY- I t*j} 20 
MB ( I ) *»«fcCflxlEAa*B (~I ) 4©WKB. A 

SpMOS h7>^X£Q5 1 iQ5 2i-C*fiSSnT 
C©pMOS h7lsV>Z2Q5 .1, Q52©y- 
h(CB. ?^>?31*Sfc«>©K<E#Ei?i'«# 
("elk) PKKMBBBAftBB <~L> 

[0093] */c. -f»<-*aB5 2» 53©HttffliJ 
4A#fl«4©IH!«CB. 7^-F^f ^<l^W8ll»5 7*i 30 
tttt 6ft. V4- p/1 » f p MO S h 9>J>* 

£Q5 3. Q5 4itM8fiS3'tiXt»*. 

[0 0 9 4] f 4><»<-*HB5 2©titfjB» 

( - 0) i»F><om) ("OUT) «. 
-^«C«fc"3T±SaU7tpMOS h7>i?*£Q5 2©F 

WXMtt. ^^9?>y5R : fr*SpMos h^>y 
**Q5 4fcrt-t/c8BI«V *fc. -f>*-#HB5 

(O) *>&©Hi# (OUT) B. 
/\* ytfr- ~> X±iibfcT> MO S h5>5?X*Q 
5 1©FIW>(IJ«C, X-f**>*ifrfr*SpMOS 40 

[0 09 5] -5-L-C. JJBl/fcpMOS h5>i>X*Q 
5 3 4Q5 4©y-hfcB. ^-/??>^%l|H®p-rSfc 
»©*n» (elk) 0iM9A*A#MB (L) 
a»&A#SftS«fc5K«(£<*ft-tl,>S. CO.fcSCc. H 
, 9(C7jVf ?s»?-@]B5 IB, SICCtST (UBS 
K4B©.pMOSh9>i?^*Q5 l~Q5 4t«tfc 
ttftllsfc pM0S>5>i>XjjQ 
5T-Q5 4B. W*>6©5IEWfflH8^A*4»a5 (~ 
L ) *$«fc CWWBB#A*«« ( L) > 6©«f Mrac J: 50 
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■3T, .9 9 ?@B5 1 4* 7 *Bfl5 

[009 6] ^{c, Bfl£gMB?&. ho wrt* 9 ? 
BBS i». mwmxtimi (D KA^sn^fp 
? *m (elk) */w r 1 j r. 5KtnMt*Aft 

(~L) ©K18.*n»*flM* <~c 1 k) #n- 
rojOWBB. *;V-ttfig4%9. j£(c. «HP£*A 
ABB (L) KA#3tiS»0 9*£-* (c 1 k) *Jd 

- roj r. sosmbb^aawb (~D ©£K*n 

9 *<t# (~C 1 k) #/W r 1 J ©i©£B. 7 jr^tt 

B4&S. 

[0097] JJBLfc**-ttB4«, A^igB ( I ) 
*>6©A*fl» (IN) P*©*<U#MB (O) ©til 

(OUT) iL/THi^Sn. JS«A^4SS5 (~ 
I ) a&©EKAfclf# C~I N) *»*©**KIkHWj 

bb <~o) omwm*i (~out) tbxmz 

tl*tt»*<«»9. ±fit/fc5 9*ttB4tt» 57 
*-W©atfjttS§££ftTS C t fct^ . 

[0 09 8] AttWKB, S9tc^-Tck5«:. >Bjj» 
if (elk) ^s-f n j -c. SK^oy^ft^ (- 
elk) TOJ ©Ja-^-B, ^;U-WB£&D, p 

MOS h?>t?^*Q53iQ54B*7L. pMOS 

V?>i>ZZQ5 1 £Q5 2B*>itt*. 

[00 99] C©^!!!). A^HI-f ( I N) ** TO J "C, 

imxtsm ( — i n) a> r i j ©js^b. pmos h 

7>y^*Q5 7405 9*1*7 1/. pMOSh^>^ 
^*Q5 6iQ6 0at*>-r«./i:ii<). %<D£ttiiJl$h 

***-ttB&fct>» ffl^fi# (out) k roj *K 
mmiim rouD k r 1 j wmztiz. 
[oioo]>ak. tnvifgm (c l k) ato- 
roj -c. siSfo^i'M-^ ( - c l k) r i j 

©lf^B. ^v^ttSgiftO. H9©pMOS>5>^ 
^$Q5 3<tQ5 4B5j->L/. pM0Sh5>i>^$Q 
514Q52B*7rS. C©fc*. A^BSP(I) b 
mttJjiZU (~I ) ©A*fiWBto*)ft<'. BB© 

^^-ttBtcfewaa*^ (out) © r o j atpM 

OS h7>^*Q5 Sigr/M/T.. pMOS 
3?Q5 6 4Q6 0i%*>$ti, SISta^«-f (~OU 
T) © rij*tpM0SI-7>y;*$Q54£/|-LT\ 
pMOS P7>i?X^Q5 7 £Q5 9<t£:*7TSfc 
«b. BB©tUAKBi»HB«3n. (IN)** 
ro j x-ffl&Jtfm (~i N) © r i j a5*©**m 

[0 10 1] C©«fc^iC. S9{C^T 7 >?-@Btt. 4 
ffi©pMOS h7>t?^$Q5 l~Q54©y- 
B*6©WBB#«:B-9r , x;U-Bff 4 5 ? ?ttfp© 

[0102] isatitoMmay* ? ^dB5 1 

B. 09tCir;;f Jr5K, -0^-*HB5 2. 5 3©p 
MOS h5>^d»Q57. Q6 0©y- b3ft<iC> p 
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MOS F7>yx*Q55, Q5 8 4 3>T T >1fC5 
1, C5 2£*>6ft*K;WiIE|HIB&5 4, 5 5#*tl 

•eftsweft-a^fc*. aj#u^;i<©!afc#ste<fts 
i £ *>«c, raft* y ft (3 . 
«BWW*<:4*«t*s. 

[0103]$ t>fc, _hi2*&S©J&SS©? s. ^BSS5 1 

3*WB#^©CM0S*«^)I^B4tt* , Cil>< , C 10 

[0 10 4] fcfc. JtBfj 3M1K5 l"Ctt, pMOS 
h9>5>**VHB*«Bl/fc#(, cnKiKSsnst 
©"CB<C<. pMOS F^Vi^ifCCfUrnMOS F 

[0105] (»6 ©«te©j&sg) ■ i o a. s»fn 

JE££j&-r* F?-f Xt— 1-086 1 ©H&tSWfcTjff 

bit**, ear- 9 4x9— fiibs i«, ■ «**.«. ■« 

■mtBft£'CM|««tt-ftHic. HMtcKSME 
«P^64BftWe{tJ-SC4fr6. SfcBfbSftfcK 20 

[oio6i*r. iMt«*n!-r«. ■iowswjj^ 

(C. pMOS h7>i?X*Q6 l~Q68tt> d, K3& 
d ( _ d) . WF. SKVF (~WF) ©4o©A*M 
*fc#^»-C. B£<E>BB££tt-r*BBBB6 6«ft 

«surt,»s. -eur, t©F9-fx?— Fiisse i«, 
d, wF*n*niciEBffi-ftBa*Aai-.5c4<cj: 

•J. 3«&©SiiSmi£VH , VC . VL *«BM."CftfiS 

■sn**«ft«EE#ia*b*>'&tt*-j-**>©-c** (ffl 

Vh >vc >Vl ) . cent, JJeo/cH!t©JB 30 
[o i 07] -^ur. wio. t©F5-f*7 i -F|5]sg 

6 1 £BBIHl$accm>S*&tt. JJBAMMOd 
-J-tft/l/ftOfrtBU VF*iHMHMEE<DjE/Jl 

[0 1.0 8 ]^. l&SiaiS6 6©tH^ffjK:«; 
-#la!K6 2. 6 3#JBfiSS<*ftTV£. C©-( 

>BB8 2«. ««& (Vdd) frb***:/ F (G 40 
ND) K|6j#>-3"C, pMOS F7>^X*Q7 1 4Q7 

o©v-xfcu<BFu-( >*$a?>J«:gM 3 nxvr . 

BSSB6 6*t)©ttJ**lpMOS YvSVXZQn 

i, Q7 0©y-F«:A^$n-ci^. ^-or. #HB 
<mm-c\t. <i>*-m&Q 2©pmos yv-^jt, 

* Q 7 0 ©y- F 4 . BOHR 6 6 ®m%.<DOtttfmt 
©K(C^- F*#7-}>F{Clgf(&OfcpMOS F?>i> 
X^Q6 9*^Sn, *©pMOS F5>i>X*Q6 
9©tH^ffiiJ4S(riBpM0S F5>i?X>Q7 14Q7 0 



IEHB6 4*«ntt/Cl>*. 
[0 10914*:, ^^-$SB6 3«, ±ELte-f 
>;<-*llB6 2 4B*K:pMOS F9>i>**Q7 

4, Q7 3-C^fiSS*lS4 4feK: > l"<JHlliE0B6 5 
#pMOS F-7>i>X*Q72 43>T t >^C6 2 4"C 
*l*S<vClr>*. c©J:5«c, ^>^-*@K8 2, 6 
3©pMOS F5>i>X*©y-FiC«. U^BEl 
SS64. 6 5jWBtt*6*ifcC4fcJ:9. pMOSF7> 

£Q 7 0 Sfc«Q 7 3 ©y- F OTSifl 

[0 1 1 0] *t/c. «0lo»IBttcB*h9^^f— 
F@B6 1«. ±El/fc-f.>^-*@B6 2, 6 3*6 
©ffiltrfi-stfcpMOS F-5>y**Q7 5, Q7 6©y 

wm&©miimffVH , *si»b, wittaBB* 
raraftcmasmBEvc pMosF5>i>x*Q7 7 
[oiii] #Btt©BBrtt, ijaflj&Kjna.T. $ 

pMOSF5>i?X$Q7 5©yr-biy-5^> 
KtOBK=»f>"9-C6 3t^UraBSn. tit. 
pMOS F5>yx*Q76©y-F4f7'?>F4© 
B«:3>f t >1fC6 4^b-C^3ti-C(,^ 0 C©fc 

ft«tt (vh ) 4«m& (vl ) (Dnmwzmm 

3n/cpMOS F^>yx$Q7 5, Q76B, f— Y 
ZSmmttZZkiPh. pMOS F-5>i>X*Q7 

5. Q7 8*WBCX-f»^>^-J-*C4*«flIB4itC 

0 , BE©iJ*^EEBT©B<<>aiE& U^;U©*»* 

eevh , VL*ia^§n«„ 

[0 112] C©,*:^. tf&mvmi&OhvJZ.-f-- 
F0B6 IB. BaHB.6BOB*««:-f>/<-*BB 
6 2> 6 3£gWfcC4K:J:9 > f&aialSg6 6©a^U 
^HWiiE^fcSn*. ^CC. .*©-f>>l«.-*.lBB-2'-. 
6 3*pMOS F7>yx*T^jasnTI,>S*B-&B > 

y FffiiJ© p MO S F v 7, Z Q 7 0 -fcQ 7 3 9 1 
{C. pMOSF-5>^X^Q69*il/i«Q724 > 3 
6 1 *SU«C 6 23&»6ft*U-^;bBiE@B 
64> 6 5%RWSC41CJ:»3 > pMOSF7>yx* 

© L t c»bbe»« w tb^j K;u*5±^-r zttmt 

X^-MslB6 1«. ±K-f>^-*BB6 2, 6 3© 
a^3*iHS«lfi[ (VH ) 4iBB& (VL ) ©SiESECCg 
iKSnfcpMOS F7>yx*(37 5, Q76%X^y 

?>*f*MxmvitiiJ}tziL#>. ^ne>©y-F«c3 

>f>1>-C 6 3,06 44K»xy- FSSiH^S 
■tt, BEttU^KpBWBEVH . VL %ffl*TS<>© 

[0113] ^CSC, Bf^{C-3lr>rBBT*.. 0 1 OKtj* 
■TF^^Xf— FH886 1«, d4WF©-£ft-e , *i.ttiE 
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H , Vc > VL <Dfflft*#raftKtfift3h«/0tlR(C 

«. A#d, WFiStffcSttaeifcj^r. vh , v 
c , vl freassiiwtft-w^jftsh*. 

(0 1 1 4] *T. AttI-*f©d4WF# TOj ©«£ 
B, pMOSF7V^Q75.. Q78*s*7ift 
•3. pMOS F5>^*Q7 7*J*>-rSfcft. D* 

&*iwttt (vc ) #hhjs*i*. *fc, A£<t^©d 
ifi ro j -c, wf*s r i j ®)#&6±e&nwcd0>6 
4>n«tt (vc ) DWtttiZ. efttt. d*s roj © io 
HteB. a&9HHS86 6©pMos r5>yx*Q6 i, 

Q63. Q65, Q6 7Wty?ZtLlb, WF©A7Jfg 
#K«»Sn-SC£&< pMOS r-7>i>**Q7 7* 
*>l/C. D*>6Vc*JtB*§n*Ct(C«fc&. 
[ 0 1 1 5 ] * fc, A^m#©d*s r l j ©*§£«. X 
4?*>^r5>y**©Q7 7#M-7l,, 
6©pMOS h5>^*£Q6 2. Q64. Q66. Q 
6 8 a** 7 fa iMK, P MOSh7>^* 

Q6 1. Q63, Q65, Q6 7tf*yirZ. c©fc 

W F © AaflWea^T D ifi £ ©tfcb «E#£ft 20 

[0 116] *CT\ WF# TOJ ©«•£«. pMOS 
r 5 >S^* * Q 7 6 L-T Q 7 5 7 f 5 

D*>6®ttt (VL ) *Wf]2txZ. Sfc. WF*5 
rij ©»^tt. pMOS h9>S?;i*Q7 6#ar>l/ 

tQ7 6*!^-7rsyt*, D*6Wttt <VH > JWfl* 

ana. 

[0 117] C©J:5K. 2«Jfi©BSS©h9-f^^- 
r-BKfrlt*. pMOS h5>y^$43>7*>1»-ysw 

[0 1 1 8] *fc. ±EfSJfi©Jf5ffll© I- 5 h @ 

S88 1B, -fW?-*l]!!86 2, 8 3 4 U^HiiEia» 
6 4, 8 5 ifcffilX* C &« «fcJ) . p MO S V 5>V>Z 
$ Q8 1-Q6 8T»(iS3n/ci6ailK6 6©ai73U^ 
;HfeltE-r4i.4*«:, 3>f>^C6 3, C6 4*K 
WTpMOS H9>y^$Q7 5, Q76£fgJ?fOW 
?*>y$-tt.2>C.4«:<J:*J, jiiEi&U^VomiSmEEV 
H, VL ife^«{Cffi*rSCt*!-CtS. #K. pM 
OS h-7>yx£-C$l£3ttTL>Sfi£W. Q-U^;l/ 40 
©W73SE-C4>^VL *9l5aT**»>*&&l.>4lr>9IBia 

-jfc. 

[0 l i 9 ] fcte. JbEh^-fx-f- 1-0886 lrtt. 
pmos tvyvzzz&ixmmmj&btcw, c© P 

MOS h7>yx^©f^t>t)tCnMOS r5>ya*4 

[0.1.2 0] (Sf7©HJ6©0!S) HI IB. *l%^© 
*»»«S=&afflL/c|g«ililK-<*i!©TFT-LCD 50 
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7 l©IHBS^iS|T*4. t©IBi&@SS-#i!TFT- 
LCD7 IB, LCD (Liquid Crystal Display) ©* 
wWWc* . iiv z&WLkO&Wfi&K. * 7 * > 
y^ifcSTFT (Thin Film Transistor) ifcl&t 

K**7^Sfi±(c-^fiSt/ct)©-C*S. 

[ o 1 2 1 ] ±r. mmwntz. m 1 1 tc^-r «t 5 

fc. fBttilSS-f*3!TFT-LCD7 IB. 
7 2±<D*^W}0£WR«<ef F T*JMWS*» 
gm^KTFT-LCD) 734. *<Z>WJk&m>* 
7 3 ©ST FT©* 1 - rfcjlSEtt#*E|fl|||l,Tj»l 
tWI4«WWW4*ft») HW-y- r -^7 4 4 . 
*©y-h F9-M7 4fcJ:-3r«Rtt»fcLfcTFT 

cc*^«^i&EnJjnL,rsii*»©«a*iE«i-r4 fh 

> F9-M7 5 4rfl»fiESn-CC>S. 
[0122] ±BOfciRja*bn> , c*;l/ 73, y- hF5 
-/^74te<fcO'FU^>F5^^7 55*. iivXW&l 

2±ic-H*^s.nri>*. @i 2«. 01 i(c*tF 

l/^Fv-f^SfcpMOS hv>yxi(*^!tcS» 
fflB8S4>r >A-*HR4 UtA4KEH»4t«Ate± 
E77*H88. AND •NAND1SS, te<fctfr-7-fX 

rB8S4?1»sXUfca$aBI&BC*S. . 
[0 12 3] 01 2tC7iVr KlW:>K7>f A7 5W:. v 

7*0888 1. 82, 83 AND • NANDHS8 

9 1. 9 2 97*01810 1. 102 , v v 

^HBlll. 112. h9-f*7— H3K1 2 

1, 122 &£-cmt3ft'C<.>S. 

[0 124] vv?®m 1. 82. 83tt. H^l/tt 
L>3>rO-7*>e.A*Sti5* J FK»Hi-f (XSC 
L) 4, 5R*¥l5l)W(i^ (~XSCL) 4*sfHt3P<t-^ 
A2i*£S|S (L) 4SKW»«#A*i»W (~L) 4«c l 

ogSK^otitfarArtSftT, «Wfli^A*<«w 
(D tc r l .j .#A*&A»«****~m&u- 
ro j *$A64sm©A*<i#«:'7 » ^-rs. 

[0125] 7»«8 1^©A73«#», XD^O 
7 * 45I£X D ^ o 7 **SA73 $ ft, ^*-«lt7j 
^«Wci6CfcttWjflr^*HW7iB«(0) 4J5lsm*ffl 
S» (~0) *6tti73Sn. AND • NAND@B9 1 4 
&S©-7 7 ^EIS8 2 ©A^SBKATji* ftS. 
K, 5»*BB8 2©HttrtB-tM\ AND • NAND0 
S3 9 1 4 9 2 H&'mVv v mm 8 3 ©A7JWiC 
A*3ti*. 

[0 126]*L"C, AND • NAND0S89 1«. ± 
l25 7^iIB8 l©Hi^ (OUT) 4 57*1888 2© 

mmn (~out) 4?:a^l>t, mamt*<BG , & 

4 * 5 7 1 0 1 ©SllfflHi#At>«SP ( L ) 4S« 
IWMI#A*<W C~L) 4(CA7JT4. AND • N A 
ND08S9 2fc|5MftC. ~> 7?@8S8 2©Slgffl73 <~ 
OUT) tv 7*11888 3 <Otiit> (OUT) 4#A*li* 
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*rc. fewm^vsmtifiv v *088 l 0 2®MMt 

^xm® (D tmsmm^ a^«sp c~l) jca 

[0 1 27] 5?*I1B1 0 1 0 211 

±i3WcAND • NANDBB9 1 4 9 2 *>6©ffi^fs 

#©*.* sv^ki&ct. B*ni,&<,>? ; -*aftB»*> 
eA^sftssiijRs©?*--**^^, w>? 

bfc^-H^h^H'.mOy -J 9M§881 114 112 
(cffl^-TS. 5**11881 1 1 i 1 1 2B, i'D-^O 

p © * ■< 5 > y-cA^ s Hitmmm®?- io 
t/c. -e©tti*=&-en-en©h7^x^-hiiBsi2 i 
£1 2 2(ctu^-rs. 

[0 12 8] h5-fX-f--FIII8Sl 2 14122B. ± 
t3L>fc5*5MI!8Sl 1 1 £ 1 1 2*>6>©A2rtI#4. £ 
Mb<iWF40ffi^t)-&K:J:^r. VH, VC, V 

l *> 6a * 3 aaosisma sags**- & c £ «c <t 

F0881 2 li>P,(HAStiSSMSMimfi^B, 
FU-f>7-0©D HcHtfjSJT,, h5-Y*f-N388 

1 2 2*>6ffl*$ns^'fb3n^mm^ fw 20 

[0 129] &*, 01 2B, 25-f>#©FM>7 
-f>«C«*Sf S K U > K^^vf 7 5 CD— SB<D»gS4*tft 

&F W>7-{>«:B, ^©{4g(Cl£D/c^ffi#*« 
J&f -5C£*s?*£. 

[0 1 30] _bf3L>fcJ:5K:. 7**1188. AND • N 
A N DHSSteJ: C/ F 5 W X *- f- @88-CfltoS§ ftfc F U 

F5-0<7 5B, pMOS h5>^^£3>f : > 30 
•9-/cW-C«fiS-r -5 C £ aJBttfi&fcifr, fi£?ftfll©C MO S 
F5>yx£-r*i^Ufci©£4tb^.£>4, 

HSi©TFTh7>y^$K*>pMOS h7>^X 

88-#S!T F T - L C DtflftfcfB&rft C £*$T*. 
ffia* F{b3W0nS£tOjpJ^*t**. 
[0 1 3 1 J *$m<mt&K.&Z F W > F5 
/<7 5B, CMOS F5>^X*t'$)iScL;te*§£4P|;|$ 
K:a«©*;-^SSSs*^!9:< > ffitSSS^ittfcWU a 40 

AS C £ *j-c* * £ m&m z. 
[0132] a 1 3 b. 0 1 1 icmty- h f? 

-M74£pMOS F7>i>X**>k&SSftSIlS84-r 
>^--*@SSi l^;MiIE!188<b*mfc5 ?*I188. 
NORB88, *Atf4>><-*BK4rt*«l/k«»B 
S60-C&S. H 1 3 KinTy- F F5 -<><7 4B. 5 * 
9M1B813 1, 1 3 2. 1 3 3, 13 4-—. NOR® 

881 4 1. 142. 1 43. 1 44 ASX-Zm 

881 5 1. 1 5 2. 1 53. 1 54 4Vt-*B 50 
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881 6 1, 1 6 2. 1 63. 1 6 4--. 

881 7 1, 1 7 2, 1 7 3, 1 7 4 ••••••&£-?$)£<* h 

[0 1 3 3] 5? 7-0881 3 1 . 1 3 2. 1 3 3, 1 3 

4 B, EI^l/ft^3>Fo-7^f.A*3tlSga 

HBflW (YSCL) £, S<5gitl5)^m# (~YSC 

D twMwm\t>ffi$i (D £sesfl«nt-fA^ffi 

80 (~L) 4&Cl^»SK£©<atB-?A#i*h, Mffft 
fA» (L) (c r i j *»A*fcAA«***>i/-"C 
ttt*U fOj #A«4fB»©Aafl»**»***. 
[0 134] 5.9*11381 3 1^©AW1#B. YD* 

aflR*»ntt«« (o> £SfEta^fflsp ( _ o) *>6tu 

#Sft. NOR1I8S1 4 I 4&K©5 7*@881 3 2© 
A#i«£A>33ft*. n«(C. 5»*BBl3 2©ffi 
#{f-tB. NOR08S1 4 14NORH88 1 42**0 
«R©5 y *@88 1 3 3©A#(ttWCA#Sti*. 
[0 135] *l/C, NOR0B814 IB, i:I355>* 
BR13 1©JAA (OUT) 45**11881 3 2©£& 
( _ OUT) 4#.WjS*rc. §^W^S?a*s-f> 
/<-*HBl5 1*»6 18 1. 1 7 1 tm&bX}J]2 
hT4*-h9-f>Gl«:y-Hi#««ffl*Stl*. ±13 
£|S]«©»f^«:<k»). *^>/<->B»l 72, 17 
3, 17 4©UJ*jS»*»6«, y-F7-f>G2. G 
3, G4K»0T*ft-efty-htt*P*fclMj3tl 

[0 13 6]^* 01 3 B, 2 7^ft©y-h7-i 

f F9-f /<7 4<D-m®mm*®,wb 

5 -f >*Bfje<W6**Stfc «t -> X ~> 4 Z C £ (c 

«fc0. -£ften©y-F7-f>*j!M*3ig. *4^B^ 

aw^ss£-r5*>©-c*s. 

[0 13 7] _bBl/fcJ:5«:, 5 t»>ll8S. NOR088 
*J:0-C>^-*lHlSSt?1«fiE§nfcy- F F5 -f^7 4 
B, FU-OF7-f^'7 5©t|^£l5!^{c, pMOS F 
v^v>x * £ 3 >^>t>-f£wr«fgtr iC £#r* 4fc 
8t>, 5£*WI©CMOS h9>yx>rflWtl/ft:Ji^4ifc 
^S£, F7>yx»«it*3fS#K&0. 
ii>%<'rSC£*-Cf S. WROTFTF?>y 
X^KpMOS F9>yx^*8ffith«, i/7^iS 
©P-¥B±«:|gI!)1188-»MT F T - L C D *fWtf 
5C£*JT*|>fc«). {63*Hb#BIft*, *R 
Jfet^CDy- F F5-M74B, CMO S£l5I«©<Sffi® 
BSJ144. .affittttAU^^k ^c. a-w^;l/©m^ 
*%m.<> Wl 5 C 4 MX- 1 * 4 1 0 * . 

( 0 1 3 8 ] JitJ^^fc* ^«C. l^-^mM©MOS h 
•7>i?^$ (pMOS. nMOS) 4 a>f:>-9-44ffl 
I,vt 4S!S©S*ieSlHl8S*1«fiS br . C 
*i C 4 K J: 0 . * 6 » SWi8kll«i nJffi&BB«ttdt 
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4#-C£S. *fc. U^A^BBfcsBrttllll-fcfc 
ft, R-»lffl©M0Sh5>^*%ffll,»'C««l/r 
fc. HttJU'<*©fiTjW6£*r. *jE«clB*U't**J 

[0 139] ±IBUfel31-»SS!©MOS h 

(pMOS. nMOS) t^f^iiM 

i/>rttaiiK^wr»<. ^^BB^F^-rx?— f 

SB9©S*BB«ftaU Cft6*fl»ftfetf'Cft» 
SC4<t<fc<3 > JdE4PMK>tt£«BSC4jPr«S. 10 
CO 14 0] 

B^lKB©¥B#BBtcJ:fttf. -f 
>;<-if|§B©M0S F -5 £ #PF-B*§!* 6 

g£3fc©CMOS F9>yxir©J»£4Jt'*T4>&<& 

0, WtaXFtfiBfrSCiaST**. *fc. 9*134 
>^-r#BH»*. U"<Ji4liEBB*B*.Tl.»Sfc». 4 
>><-*BB©aaBBfr&«tcBjE& l"<JUfcHtfW 

[0141] iUJfcE 2-5 EiS©^J»{*S«iC«fc fit*. 
AN DUB. OR0B. EXOR@I«©ffi*atC-f>/-« 

- * @K*swci^ffl*©iH^ i"<**BHW4 & 

4&K. *©4>;<-*0B©^-F8B#K:U'*.il4l&iE 
BB*KWC. ■<>/<->liB*»i&tt*8ti*lflAU'« 

ft. *©AND[1B. ORIIB. EXORIIB*f»a* 

1, Mosh5>^s«, iai-BBB©*-e*i3fj-sj: 
[0142] B#seiBB©£M»tSBK j:nu:. is* 

£ 1 -tS*iB5 CCEBStifc^BttKB© ^MSKEM 
Btt. MOS h-7>^*in>f : >t'-4^6.&0. 4 

fflfCti, , ^-FaFSy^SjfcWWae 

i*cj:«3. 4>'<-*0Ba>6JfiiE&ffl;ftU^#&*> 

ns. *©u^;ufflinBS«. bsbb*>-C"< 

^*>F"-e>^n^ft^x*tt»*y>Ji< 40 
&9. BBa'xhttftttte 

[0143] ft^712iS©¥^#SSStt. If*52~ 
B*B6 «ti2*fc©4 >/<- >BRMMHHICM L-T 2 
BKtt6*i. *©BBBB'*?€>lBa3ft*a«tt©2-3 
©BSItia^l/TlHB2a©^>><-i'BB©*M0 

S F ©y- F^©»BtiB*«iEH»(cft* J: . 

^fcJBft-rSJ^KOfc©?. 2«©-f >^-*BB* 

6©m^*i. 3fto»BB©Ba£S4. *©bb'4* 
atfrrst *©*&t>, b-b 

S§i©MOS h^yVZ* vmi$,V1t&ttt>K.\ 2LE 50 
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[BB©B*«cBB] 

(B1J »l©SM©JBBc*6pM0S-f>>t-jrH 

sscD«tfi£=&^-ria. 

[02] Bl©pMOS-f>^-*BB©V>)J«Jb4'* 

©Aiaa«*4*m-rB. 

[03] B2©IBk©BBlcBSAND • NAND0B 

©»fiS*s-rB. 

[04] 03©AND • NAND@B©V>sftiU4*© 
AtfWJ»#4%jjVr0; 

[B5] B3©3ttt©ffiBiCft*OR • NOR0B©** 

[06 3 0 5©OR • NORBB©i'>jK;l/4*©Aaj 
*«#4*SWB. 

[07] B4©£ft©BBlcff*EXOR • EXNOR 
0B©BfiS*^-TB. 

[08] 07©EXOR • EXNOR@B©i/>jK^4 
*©Affl*ffl*4*ijvTB. 

[0 9 ] B 5 ©JE»©J5BK#a 5 ?BB©ftfiE«CT 
fB. 

[010] S9«t«E*SJiW*h7^xf—hBB© 
-BEfcW4flV*"B. 

[011] 4&B©¥BfW£aB0ftJHtfiBB-{* 
iS©TFT-LCD©«PS8»fi£0. 

[01 2] 01 lKwTFU-f >F9-f^*pM0S F 
5>y^dr*>^&5»ffi0B4-O^-$0B4U^ 
BEBB 4 %#A/c±gS7 ? ?BB. A N D • N A N D 
0B. *^fctfF94*f'-FBBi-e*ttl/fcB3BB 
0. 

[013] 01 ltCmf^-H F*9-M*pM0S F9 
>i>x**6tt$BBBB4-f>'<-*BB4U'' , <A4l 
£@IB4*B*.fc9»*IIB. NORSK. fc<fctf-(> 
'<~*BB&-CBabfcB0BBB. 

[0 1 4 ] CMOS 4>*-*BB©*«*ijVf B. 

[0i5] mtmte4>'<-$®®mmim®. 

11 pMOS4 W?-*I1B 

12.13 .4 @B 

14. 15 U^ABjEBB 

2 1 AND • NAN D@B 

2 2. 2 3 <f>*-*BB 

2 4. 2 5 U'OHIEBB 

2 6 BBBB 

3 1 ■ OR • NO'RBB 
3 2. 3 3 -f>'*-*BB 

3 4. 3 5 UOHfflEBB 

3 6 BB0B 

4 1 EXOR • EXNORHB 
4 2. 4 3 -f^t-SUB 

4 4. 4 5 l/^HfjEEIB 
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13] 




YSCl- 
YSCL- 



YD. 















_Liai 1 


1 ss 




1 133 1 


184 




to Gs t eL I ne 



Dl D2 
to Dral n Line 



[014] 



[015] 



Vdd 




Vdd 



OUT 



GND 



IN OUT 

0 i 

1 0 




OUT 



GND 



IN IN OUT 

0 1 1 

1 o o 



[&MIEW] 

CttiE#S]KK. i't>2ffliI?JK:S^trc^lteJ:^2©llK-5>y 
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mmm v v >v> * * ©y- f vcm ixh<m t am 
tumvm&zjm z ait mt>mm tutiti bm®m 

4. 

%®*.it j >*- * bb*> h n z>¥mimmx$> -> x . 
mib a »<- * hb©a#«w tm^mm'ptt < 

. Hi* i^oizniEt z ^mEMm^m^x c»* c 4 
*^4-$-s*isw*&ig. . 

T«8©A#«:*J-f *BB»**BtT* *BSBB4 , 
WtBBB0B4rai;B*S©i!fiF5>i>**©V--* 
feC<BFi/-f ^mM-tPbVvVit Fcqsja^-t^ft 

^ftAftStt. apiJtc^ittg tvfc 2 b©»b f ? 
* ©n©sB8©tt abb* h f&ffistwsn* wnr * 

nenBiiB4>iitts&ttaB<f >;<-*BB©y- r 4 
©bkr»&*». wia-f>-'<-*HHKDia*iMw>6ffl 

#3 fflfl U^Jb£«iiE-f S U*;WiEBB4 . 
*«*T^St4*#«4*-S*igf*£K. 

cm*® 3] itrtaifeaiiHiBSta. msstemT-rsaigB 
[mm*] bbbbbbb. Msn«nffr«ttaii 
[b*bs] bebbhbk. mm^mmzmtz 
m. 

. mu >^r-.*@fei pj oajmM©si f 7 * * t 

12 -C *BB©4>tt < 4 *>-^©»l h 5 
©y-F4A#4©|«K:v-x4 f* W>*M/c«B 

itEU^;vfiliEil!S41tfiWS=i>f t >if©w«j«i > u 
^;HtESK©ffli> 7>yx * ©ffi^i i y- f i © 

g h 7 ^ v x $ ©ia©««ffiP4 ©ntcsg $ *i> 

BE-fW«->HB©SiBh5>y^>©y-h«tt© 
. SEBtBB-f-S'Ci *1#Bi-f *«*B1 *»6«*B5 
*r©ffltt*>Kffitt©**tt«fi. 

[M j#s 7 ) taia-r v<- #bbb. 

BeBfflBBK*f.L/-C2BRW6*>. 

&a&gBi?8*>& mt> <* 3MSi4©2 o©sssm^{c^ 

l/CBE 2 4&©-f *BK©&g®r *© 



BS32ffl©-fW<-*BB*>&©afc*J:&J. S&sftSBK 
©BBBB4. *©SJE&*>6ft*C4*»ft4TiB 

*S2*»&b#b6 * r©f5]n*>{ci3ts©*a«*gg. 

[Btt©fttt&BR] 
[000 1 ] 

u barb. HoBmaoBB h ^ >s;* Sfrfeft s 

^BKBKBT*. 
[0002] 

[$*©&»] &*©¥*#£■. m«. 

(TFT :Thin Film Transistor) £ 
BK^fcSBB. AND (mm) BB. NAND 
(SJEftilSSi) BB OR (ttSfD) BB. NOR 
(SBBBBfD) BB. EXOR (BflBttHHU) -B 
B. EXNOR (S^WSfffiWf&afP) BB. 
I NV (-f>/f-ir : SS) BB%£©a&ffi@B^a^ 
©B^BBB^^rBRS-T* C i*5pjfiet?* LT, 
cn6©S*BB«riia*^*D#T^fi!Eri^gK:«. B 

±r ©»BBB%t7 ^ t i *sr t s mmm.*. 

[0003] ±ELfcJ;$tc. ¥B(««K«BC^B« 
©BBBB^B^O^BBB^Ktt. ji^:, pMOS 

r7>yx$inMOS h 7>yx * b£m%£t>1tft 
CMOSBB^m^nri,**. C©CMOSBffitt, 
ffilSS*T*ot, BE«:ffi**J»6nsci<r£© 

[0004] «*B. H14IJ, CMOS^W<-*@ 
KlCftfi&^-rSr*.*.. HI 4tC7jK-r«fc'5(C. CM 
0S^>^-*BB1«. pMOS2inM0S3©- 
W&ohv^zuzieHcbxm^x^z. c©CMO 
S^->/<-*BBH*, I N (A*) ifi r 0 J ©4ttC 
pMOS2:i)5^>t-t:miK (Vdd) <p6 r 1 J *>OUT 
'tittft)"ft*l*. ttc, Ktlifi f 1 j ©i»B. nMO 

szifi*^bttr>xv 7«>>F36>6© ro J *Sffl^i3n 

C©<t^K. CMOS>f>^-f@8SlB. A^J* 
[0 00 5]$^ CtliBSiJtC, pMOSfeKttn 

mo s©i"jn*>-*© h >i?xmm<>>x<< $ 
BBsawwacifemB-c**. C©-{>^-'*BB 

Ktt. ik»»-f>-»<->BBiBttB»-r>^-*BB 
4*^*0. Se.(C. JtW^>^-*0B©.t>fcB. & 
Cfcft^. E/E^. E/D»fc 
[0 00 6] BiLB. B15B, BH*B-f >'<->B 
B4©flffiJ?r^-rH-C*t3; C C "CB 2 ffl© P M;0 S 5 
4pMOS6-4tB-»T«fltL"Cl>S. C©Blfc*»<f 
>^'-$BB4B B.CBBB (CCTBpBJ ©MO 
S > 3 >V X * ■CBfiS(/tl>5©-C. ^ > F-f > ^ 
Ig* C M O S (Om^it-^-X 'J>t£ <-rz>cbifix$ 

a. 
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(00073 ±sa63wrc»*, a 

IfrgBWOfcrti, cn£m©»g|5|I»iL.'C > AND • 
NANDHBS. OR-NORBB. EXOR-EXNO 
RBB»*«Wtr*«*f>CMOS**««fohT(,>fc. 
[0008] 

^^©^JttlSgtt&o-ca. H 1 4tC^TCMO 
S -f 1 21185 1 AS p M O S 2 £ n MO S 3 ©rffll 

^-jrHBiSlg-J-SBKC, pMOSinMOSOMS 

£l,^Mj®*i*o/Co *C"C. ±IBl/fcCMOS*ft*> 
TK. pM0Sfel/<»tnM0SCD(5jn^-^<Dh7> 
*©#*JBl»*fcUt*$-f ir|iK£-r -5C £ 

[0 00 9] t,ft>U C©«b*Jg-f >^--2@BS4 

« t Hi stc^-fistc, PMOS5©y-h«: roj 
#A*Ji*ft&£. PMOS5#af->UT, 

ri j'*»UtfjSha. $y c . t©±*PMOS8©y- 

h«C« s r 1 j Wkt)2fth?tlb> PMOS 6:W*7L/ 

[00103 jS*cc> PMOS5©y-Kc r i j 

$ft££. PM0S5#*7l, t S/t. PMOS6©y 
-KC«. roj W\t)Zt\itc!t>> PMOS6*s*> 

ur. y9"j»>F«tt© roj *»w*sn4ttrc* 
6. iC5*, c©tttfjSft4n-«© r o j a. h7 
>i>x*©U*lMI*E#/tW±jrf Sfc©. *7-?> 
FHtt©J: 5(c?E#ffit>Stt*ttj2>-f * t £**T*%t,> 

[0 0 l 1 3 *ce. *?HHtt. ±EIRHKft»-c&3 
nfcfc©-C*-7-C. pMOS*$^»nMOS©«fc5(C 
15I(;^mi!©b7>y^*-c«fiSi-2,c:£K:ctO. 4>fc 

x^atca'cjBjatcft s £ t h k. . «mb«^«r «l. 

[00 123 

[i$S£»?ifc-f*/c«>©^®) ffr^ l iBiS©¥$#g 

i^-^ms©g^ h 7 > i? * » © v - * b < a 

FU-f>£lfitA i 6^7^>Ffcfij!PoT*Kj:< £*>2 

£. -e©<giftfr-:fi©ffli f 7 »©-y- h (ce$ 

fc«fiffitt©.^-Kt^*A*-f*A*»ai5£. irtr© 
h 7 > fx *©*- h (gOTEAAMHS £ tt&ffitife© 

y- nB#*A*"j-*sKEwmwi. linear i ©ii 
h v isvx $ t%2 ©si h 7 f ©«&gitt»e,flir 
■aw^*fc«RRWj«a»» 6©A^mf©Stt%. 

i//\-»UW>tthn&Mmr:*>'>x> HE-OX 
-f @K©A^88Si5£SKA^«a5©'>^< £*>-#£ . 



h £©WK:tJIBth*«SS^P.ffi^$n.5.ffi*U'<;U 
[0 0 1 3 3 ftoT, iaiB-fWt-»@K©gBh7> 

fx***, isi-^ms-c^or, wuit, pmosi-7 
>y**©***i^*j:9«cokfc*,. 

te^T«fi±K^>^*llB£m*Slg(©-f F 
mos \-7>v*!i(Dfr-emi8rr2>cit>-cisz>. 

[0 0 1 43 ftfiB-f fUBiS. U^l/ffliE 
@B*«*T(,> 4>^-*HR©fflAM«tt»6 
ftKSE&U^l'fcffi^rfc &£:£*>&, C©-f>A- 

•T. «Btt©m>BK£T4££#'C**. 
[0 0 1 53 HJjai2IBS&©¥Sgfl3Sgtt. n^Ma 
©Hh 9>S?^**«Rfflt»'C«R©X*JC»'i-*» 

S©8Hh 7>i>X *©7-Xfe b< tt F 
&6y7>?>FiC|6ja> ■?•£<!>&< £fe2fi£3JtC$tt 
U *©2ffl©HgKh7>yx*©&y-hJCWiB»g 

am s n/c 2 <i©gg h 7 > y x 2 ©ra©s«isi5©tti^ 

IB^SIlK©tU^8P£fJiB^ >>-•<- f HB©y- hi© 

[ 0 0 1 e 3 fi^-c, mmmmmm? z&mm 

^U^jU^JIiEit-r-SiifeK:. •?•©-{ UK© 
*>.6HJ*3ti*HiA..U'<*4HiE"rAC.t'e. fiiEfttii 

^u^i/^^n.sct^e. c©^siass*miM,/c 
Bi-rsciAs-rts. 

[0017}*^ iJBIMlBKtflftWaiWII V 7 > 

yx^ij. isi-«ms©> pMosh7>i>^ 

^©^TltfiSI-SJc^tcU/c/t*. ^t>F-tf>^I 

-5C£*s-Ct*„ C©«tefcpMOS h7> 

•^X^ic^T^ nMOS h7>yx$©*T?WfiS^-S 

[0 0 1 8 3 imSEftO^fMKOIMUiRti. 
fftSIS ; &»fte^ai5lB%^t?<i: ; 5.«:L.-CtJ:K 

•a-c. gftaa^ntf-r^iftaiaB. f^b-fe.. and© 
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* @b*> h m 3 n s mt> u^;w*iiE-r * t £ &c j: 

4itr. mm&vmmmttzztwxzz. . 
[0019] ntmi&mmmftm&owiWBmt. 

8HIfO£»T*a8HIIlB*mf£5teUTkJ;t,>. ft 
ot, BgfPfciltT-f *S&gIIB. OR0B 
"Ctt. *©att8Ne-f:>><-*aB*l»*4C&«cJ:0 
M«MP©ta*U^l'*JaUE{b3h > *©4>/<-*@B 

@B*p ?>tH;*j 3 ft* fflTj U^tHBE-r * C i fc J: 0 . 

aEttittHfo©ia*u<<**W6haci*6. t©o 

RBB*»iiA,ft:iIB*1ili8 U T 4>Mttfg t$im&& 

[0020] B*g 5RR©#^mttflK>«»BBtt. 
8M&^ffl?fl*^T*BBBB*&&J:5fcl.Tfe£ 
se-5-c. sttttB&ntxfr-f-sttnBB. -r&fc 

5. EXORElBTfct. *©H0j6BC-f>/t-$r|aB* 
ft. ^©-f>/N*-*[Hl8S©y-hSPfl-K:«U^ui«iE@ 

sfflE-r&t £«:«*:»). BjEfc^WBaw©!^^ 

;W#e>ft£C£rt>6> C©EX0RI1B ; B1&/U(:@ 
»*««L/rfcB»bf^*««fe*r. flffltt©*t>BB 

[002 1 ] Rgtg 1 *6«W»15©fiftl*KE«©* 

CC> WIBl/*<A4lKEBBtt. BB-f»<-.*BB£Hfc 

*m^©n >?>•?£ rflhs s ft. 

•IE U^«EllB*flWl"J-4fflih*>y 19 
*^>^-*HBW>^a< ± *.-£©«■ t- 9 
©y-hiA^iOHKV-Xi FU-f>*fl-OTjg«S 

3 ft. inab^iMiiEiiBi^itfrrsav^^owi 

u^;wfflIEIgl88©»lS h ■? »©ffiflffll £ y- 

f- i ©ra t » mr§B -f i» a»©i5>j«csig3 ftfc 2 
b©8B h 7 > s? * * ©nsoemi ©HK8&I 3 ft. 

[0 0 22] S£oT. WiU^mEMmt. -f>/<- 
SHB©*- h^S^l® h 7 *£ 3 ><?>D-t 

9>S>a*©y->«fltoB»4fllfltr*. t,*foi9>S. 

EB*6ajEttBtaV*A*»*e4#«'C{f*. 
[0023] NBb'^MIjEBBtt. BBBB* 
4>/<-*0B£0i;j»«M©.> MAW. pMOSh7 

' -ajasccttr-rsci^utettfe*. ^*>K-^> 



tt*.T. nMOS h 5 >S>**£L-C 
[0024] ft** 2 6 ©'mifrtceit©* 

«c, iria-O^-^HBtt. 9Ji2i&a@K«:*fUT2iB 
fS:W6ft. MmBfefetfttSft«il»tt©2o©ft 
gtft^tcMt/-CgrB2B©^>^-»BB©&gKh7 
>S/X*©y- h^©S«Mifi*iiES*f«:&5J:5(c» 
«3ft, «B2ll©-f>'<-*HB*'6©fflA#. 
BaBB©BB«*&. •*©«*£*»&*<& Jt9fcl/C 

tin. 

[0 02 5]ft-?T. SBBBBK. -fV*-*HBft 
lttiiajrS^Wr, ANDBBiNANDlB; OR 
HBiNORlHlB. EXORHBtE XNOR@B©2 

-j»*ga©»« b 9 > t> 7, »r«tifc» & £ £ tc. a 

[0026] 

C«W©H*©^B] WT. *Bf»KB«¥9fM© 
3BI©»B*HBK*-^,>rSiWr «. 0 1 ~0 1 3 
«. *«H^©^3W*Kg©|QI©^jS^%^-ria-C* 
0> cc-cis. ^«ttlgteffli>>&B-»«a©WI h 

JfeL//cfc©"C4)S. 

[0 02 7] (»1©*«©^B) Hl«. B1©*B 
©»«K«*pMOS-f>^-*HBl l©«fiS%^ 
@-C4>«3, S2«. 0 l©pMOS-f >^-*0Bl 1 

©i/>#*£*©mto*fc*wi-ia-c**. *r. 

HlKw-J-pMOS-f^-jrHBl 
1«. 2o©^^<-*H»l 2fc<fcy f l 3i*>6«fS 
3tlTt>&. 

[0 02 8] Ay><-mm 2B. ®S (Vdd) #>6 
^7^>K (GND) JC(S]*>-5rpM0S Yv-sVXZ 
Ql £Q2©V-*fctAttKU-0£iI5lJ{C&ffit. 
pMOS.K9>yx.*.Q l.©.«*.- i .K.«:A**WJ ( I N) 
^©A^ft-stW^ft. pMOSh9>^*Q2 
©f-h«:SiSA*4g8P ("IN) *>€>©A*fll^*>A 

©^SI©#mW. pMOS Yv^lsKZGiZOV-YW 

vet- hm.i&wmhzmi&.Lxtiitii'^zmE-rz v 

^fflEHBl 4ifflab1tLCtt,Ctbi. 

[ 0 0.2 9 ] cou^mimn 1 4 «. tsrs-r >^*- 

*1B1 2 7>JpMOS hv>y^^©*-C^fiJ3n-C^ 
•5Ci^e>. pMOS h7>y^^Q24*>L/-cy7 
roj HMJTZmK. fUtS^^ifihy 
>yx$©t*t,»fflSEE^^W±^Sfc». ch«« 

bUbOX-ibS. ^ttWtctt. 01(c^-TJ:^CC. P M 

.0 s v 5 :>y* $ q 2 ©y- h isiiA^ffigp ( _ 1 

N) i©|ffl(C. y-K55Ji/-7^>FtcSii3h?i:pMO 
S (•9>y^^Q3©v-^*}J;a J F r U-Y>^i^3 
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ft. fCpMOS h7>yx4fQ30W^fJ 

£. iTf2pMOS V7>V>Z2Ql tQ2<Dimmt<D 

CO 03 0] C©<£5K. U^HtiEllUSl 4B. pM 
OS h5>y**Q3 tn^f'V^C 1 ifc&SCiK 
«):•). pMOS h7>^fQ2©y-hgfi*^< 
pMOS h7>i>X*Q2£5ei{C*>;4tfS 
fc»©y- h«fft*t(SW3n*Ci*> , 6, MOS 

^Kftoft:, 

[0 03 1] Sfc. •f>A-*|§|&i 3ii, 
@Sgl 2£IbM£«:pMOS b7>iSZiiQ4 tQStX 

fiStSSftrfcO . P Mosh7>yx$Q6i 

3>f s V9-C2if U"«;l/fjtIE@g&l 5*WSiSft-ci,> 
£. -YWi-^iaSgl 2<tgft-S.&B. A^S9SP(I 
N) iSfsArtiSSP (~IN) i*i-fW<-*HBl3 
(DpMOS h7>yx£Q4£Q5©y-h{C*fl/tjM 
&C&&§fttV£C<!:«:<&S. CO/cft. 

^ l 3oHJ^»«. <fV'<-*HBi2*»feffl;&3h*H 
»Offiejj$HttSti*. fftfe*;. ^>/"»-*BHH2 
©m*«8SP (OUT) fr&tt. A^lffiSB (IN) *>6A 

^-*HK1 3©JSKatt«» ("OUT) *>6tt. R 
^A^JSfR (IN) *>6A#3ftS(I#©fi&1£«:5iE<* 

10 032 ] mivmwvtcpuos -o^-misi 

1©^>*JI>B. H2'©J:9«:ao, -5-©A^iS8P(I 
N) *>&A#Sft5s&8©5£#ffl:frW (OUT) *> 

saw's*, imxts^m ( - in) #»&a#5 
ft*a&s©S«*iJSlsUi^*a5 ( _ out) frhWrs 
ft*. 

[ 0 0 3 3 ] tic. *St 1 .©&M©»steff * p MO S 
^>^-$[i?Si lrii, ^>^'-*ilKi2. 13 
4. *©Ut;HiiEHi8l 4, 'l 5 h 
X^^pMOS b7>^**©»Tt»fiSLfcfc«>. 

(»ili^tt-j-t8feh(c ja^©iaj: 

g&*> v * *MW>J4>& < ft o X . IS®Ig*sfSBWt $ 

ftsciccfcf). i!jip^>%(g?«-r*ci*i'c#5. 

[ 0 0 3 4 ] ft*. $HI6©»8§T?tefflUcpMOS h 
7>i>X*B. 09AB. h 9 XifiL (* + 
>jUg) =4 Mm. W (?**)l>m) = 4»m. Utl-> 

«we*j- 3 v. i&mmwimiM 0 c m */V • 
s. y-hmffigsau. 22xio- 1, f. s/d 
(y-*/KW» }gfc*2 0 0Q. s«mE*mii 
(Vdd) &»«ffi©t©*««ortv*. */t. s 

*i]8S«:ffli,>ytti>.7 ; >^tt. 0. 2pF©S8©<>© 



[0 03 5) ±iBl/fcpMOS4>/"i-*lISSl 

iw ffi^-r^Mos h^>y^*{cpMos 

yx$©*«rffio-C^L/c*i. CftKH^Sftr. P 
MOS l--7>yx$(Ctt?t'tnM0S h?>yx$*ffi 
(r>-C0R*«flEOfc»A'Ct>. ntt©*Mt#ft&tl&. 
(0 03 8] JMe. pMOS-f^f- 
4»0K1 IB. flft.tt. A^iSSP (IN) Kmg&s 
ro J *»A*S*i. SKA^SP ( _ IN) (ClEi&S 
ri J #A#3ft*4. -f»<-*[iS81 2©pM0S 

^ (OUT)$ft. pMOS ^7:>y**Q2tt:i•7'$- 
S. 

(0 0 3 7) »c, ^>M-$@ggl 3tt. pMOSh 
^>y^*Q4*Sat-7 L. pM0Sh7>yx*Q5*i 
*>l/C, SKW* ("OUT) tbxwv^pv* 
ju© roj antttSft*. 

10 03 8] §6«C. ±IBp MO S-^ >•>•?- *ISS81 1 
Kjbur. AAMM (IN) tseAfriSSP ("IN) 
©»»WJbB&a!©«a«. (OUT) «JA><E> 

rOj tfW^Sft. S<EEti^fflS|5 ("OUT) fJfc&B 

rijwwasfifccifctt'*. c©<t5«:. *nit© 

»]8©pMOS^VA-3fil!8l IB. XIMl-ftlMI 
©W»*A**JJ:Df®RA*iL-CA*S*i*t. *ft 

;fr3ft<&„ 

[0 03 9] Sfc. #IS6©jeii§©pMOS-{>.r5-£ 
1IS811B. -f>^-*[5|ggl 2©pMOS 
*Q2*4W;U>A-*gll&l 3©pMOS Y^l/V 
**Q 5 ^f^FU^aiffl*** 
^ttKKttWJ&t/CHttjSnS. C©4*. ^JS©Ji5 
Sicc^-T.k^tc, K;HfiEI§K14*jJ:i>' 

1 5#pMOS h'5>S>^*Q2teJ;0 , Q5©y- hflj 

{cswe,ftrt,^fc». W}^msmijti>xxx-^ 

Jl'*Ui*-rSB5«:. •e©n-l/^;U©±#j&K± , r&C 
i*5"5Jfi6ift*. fi£^-C. *HJS©^SI©pMOS-<^ 
ltt. *«aUEftVddU^U© ri j ti/ 
9VsfW<M!> roj i*Hi^4gg|J*S^BJSiteai^ 

[0040] ±ffil/VtBl©pMOS-/W?- 
iflKl l*V>^Jl'-rStaLfc©Asa2T , 4)0. A 

^«sr (in) fr*>xt}2ftz>m<DW&zimzmc 
mm*)®® (out) *6ta*8ti. sisA^jaas 

( I N) *>6A^/Sft?>^-t©Stt%5lgS-tf/cm#* 

mttoJit&w (""out) *>e.m^3fts. 

[0 04 1] (»2©HSfi©^®) 03B. 3f2©Hfli 
©JBSStcfli'SAND • NANDHK2 l©«BS*^m 
ia4tt. B 3 ©AND • NAND0B82 l©-> 
ZOAWtJim^tZTfi'fWX&Z. 
[004 2] «fiS%K^r*. H3 CCjjrfAN D 
• NAN DUBS 2 IB. ^f>^-5f@R2 2. 2.3t. 
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U**»jEHK2 4. 2 5 4, IMEBK2-8&r«MtS 

C0 04 3] ®im®2QmfSlTZ>4®<Dv>MOS F 
7>^^Q2 l^Q2 4tt % *Z ■ tvlsVZ* - U 
i>**imti*X4*3<D}d3 (a, "a, b, ~b) CCft 

<~a) 4£!£b (~b) U*?n^ ^Ut, a<D 
A*W4*3*>F4©W«:tt> pMOS F^>^X 
*Q2i4Q2 2i#BWfcaj«*3ti, *fc. J5«aO 
A**8»4«« (Vdd) £<DfflMt x pMOSh^^ 
X*Q2 3 4Q2 4 4#it?JK8«3ftTl>^ ±§BCD 
pMOS F^>VX*Q224Q24©y-FfcB: % b 
#A#3ftT*4?*>#WTfch, *fc, pMOSh 
^>^*Q2 1 iQ2 30y-hCCtt m K$£b#A2) 

©pMOS H7>^x*o^-<7^>ycDie*tca;i; 

r, pMOS h5>y**Q2 14Q2 2©8aW, 4* 
<fctfpMOS F^>^**Q2 3 4Q2 4©S§HH»*»e> 
r i j Xtto-u** r o j ©«wm*S 

[0 044] U*>U !&StslK26«, ±fB£>pMOS 
b5>VXZQ2 l~~Q24t£l1?mf&t *4, Q-U 

»$<DAND • NAND0B2 1*C«, §&80&82 6<D 

w^w*c-r>A-^[aB2 2 4 2 3^wnur, mie 

B2 6<DttJ*)£^>^-*IlB2 2, 2 3<D?-blC£\\ 
flDU SpMOSh7>^^*X^;f>^^C 

4r, mfl&mft <v*o *st>«y^^>F«tt (gn 
D) *wa**<fc5fcbfcfcOT*s. 

[0 04 5] Lrt>U ±iE4>'<-*@B2 2* 2 3 
« % pMOS Y5>VZ*V&?ffi&2tiXl>2>ttib> 
0 3 ©P.MO.S F 9>«* *.Q.2..7\ 3 0 *.*>.3tf T 

vw>Yi"<to ro j tai*T*»*, Hwu^ua* 

S6«:u-<^«EHtt2 4 t 2 

FW*W*r«J:9fcl/CWB. 
[0 046 ] ^20Mk(!»l$limiJl(t«ltri/^ 
;HIjE@» 2 4 <p««tt. IWBK2 6*6C!>-#©H1 

pMOS h^>^^Q2702y-hi<ora«:. 
y-h*sy^«>>F«C»H8ti*:pMOS 
Q2&OV-XfcJ:tfF>4>#JBK3h. * 
©pMOS F^>^jrQ2 50ffl*ffJi\ fflSpMO 
S F7.>^drQ2 6tQ2 7©SSWffllJ4©Bltc, ^> 
f^C 2 1 *JM*t,fc*- h* F5 »*tt*WBt/t 

[0 047 ] C<D«£5fc, U^«EHIS2'4«, PM 
OS F7>^^Q2 5<b^>f s >^C2 1 tZtiMb 



fcCi*Cct«5, pMOS F5>i>X*Q2 7(0^- h£ 
i***<tt"jt; pMOS K5>yx*Q2 7iW« 

6, MOS F?>i?**©LnHi«E#fcttlBAU'« 

Mfi±mr&ztim<t**i* ajwcto^s^F* 

[0 048] «fc % U^;l/ffliEliSS25«, U^;UffliE 
HB244ll$fc:, pMOSF9>^X*Q28i3> 
7 r >?C2 24£®5t4K:J;'K pM0SF5>t>X 
^Q3 0CD^- |-SS£**< UT V pMOSH>^ 
X*Q3 0 >i-*Ofci4Wfty- h«44# 

Zt#M<M* *dM»>^9>F«tt«:||jEU'CBI 

[0 049] ±t2CD£5tel»j£3*lfcAND • NAND 
@B2 ltt, 4o©A^ (a, "a, b, ~~b> &C*tU 
<f>'*-*HB2 2»6Binm (AND) *s, A 

^rt~mm$iph\tzmmsmm. (nand) 

pVMShh. H3tnBMLrfcAND-NANDHB2 
1(DV>#M*, H*4<Z>«fc5fc&9* *<DaA^SSSP4 
bA#JMKc»T*, AND[f#j4NANDtftt>4#ffi 

[0050] *yt, 4*»(d««k:«sand ■ nan 

D@B21tt, -f>-*-*HB2 2, 2 3 4, ^ODU'* 
^H»jEHK2 4, 2 5 4, ;<* • F5>2>**.py 9 

^6<c*tenaK2 eecfflii* F5>y***pMo 

rftfchKAND • NANDHRt*BWS»^, -f* 

>F-tr>^xasrt>v^^«»3W>tt<aor, us 

XS*sfBKib3n^C4CCJ:0, $^3* h*<gMT£ 
C4#?S* 0 ttfc, JdgAND • NAND.HB2 ir 
pMOS h^>tf^*t«orBB*«rtLTlf»* 
& t COpMOS h7>^*©ftb?K:nMOS F^ 

>yxjr.*ftr»x«ttotfcJ:i>. 

[005 1 ]*(c, A*Sh*a*s. 
ro j (BKaBrij)r, ro j (SKbB 

ri J ) CEtttett* HSKSVj-i^K, pM0SF-7> 
1 4Q23^*7L/, Q224Q24*st 
-f>^-*H»2 2, 2 3<DpMOSF7 
>^X#Q264Q30«*7 , rs* % P MOSh7> 
^*Q2 74Q2-9#*>Ur, ANDffl*# 
TO j , NANDffl** r 1 j 43&A. 
[0052] ±E4mMC, A^Sn^a^TOj (g 

Kat*ri j > r/b#rij (SKb« ro j ) (Dig 

£tt % ANDttlM roj , NANDBI*3W'ri j"4ft 
*. -A**ti*a# rn (HRatt roj.) 
r, r o j (K&btt ri j j> otMt. andu 

Jlifi ro j , NANDfcW r l j fjjcs. 
[0 0 5 3 1 86«C, -A*3"*i*a3W ri j (gKa« 

ro j ) r, b^ r i j (sSb« roj ) 
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ANDffl**s r 1 j v NANDW TO J i«c*. C 
©£5te, **«©»*©AND • NAND0SS2 1 

>;<-*[||B2 2, 2 3*6*h*ftHtfjSft4. 
[0 054] *bX, *«»CD»«©AND • N AND 
BB2 IB/ -f>^r*HB2 2, 23©pM0Sh5 
>i>X*Q2 7*SW*Q3 0#*>l,fcJB£> #5*) 
>Fl/^*ANDlH***C»ttNANDlH*iUriB 
;frf* 0 C©4£, ^jBfc©®^*, B3ttSVfJ:9 
te, U^;U*IIEBB2 4fcJ;0 p 2 5#pMOS F9>y 
**Q2 7#<fcE;Q3 0©y- HB«CHW6nrc>*te 
ANData*NANDffl#4Urn-U*;P*U# 

4. SfoT, *IQS(Z)Jf5fi§CC#5AND • NANDHK 
2 IB, #fc»IE*Vddl/'<;l>© n j 4^$>FU 
^KDTOJ i*ANDffl**&l»ttNANDffi*il/ 

[0 05 5] *L,T, i3BB3?»WUcAND • N A 
NDHB2 1B* J/>#JUT»MW-4B4©J:9fctt 
0, 2-?©A* (a, b) *C*fOT, AND * NAND 
BB2 1®ttAMft>6IKHi (AND) 4, *©£Bfll 

(NAND) fc#B»8*irt»«. 
[0 05 6] (!JI3©l§fe©^ffi) B5»> 3!3©^i£ 
©JKWc«40R • NORH8S3 1 ©flfc$47frrBr* 
B6t2> H5©OR • NOR08S3 lOU^Jlt 

*<d Affl^m# 4 ar* s . 

[0 05 7] *r, Vto&kWfttZ. H5«C5%-rOR • 
NORBB3 1B, ^>^-*B»3 2, 3 3 4, K 
Jl*UEBB3 4 t 354, IWiBB3 6£T«bSStiT 

[0 05 8] IMHK36««J« > «4fl(DpMOS h 
*9>y^*Q3 1-Q3 4B, • h7>^^r • o 
y***/BC>r4^©AA (a, "a, b,~b) fc» 

*ftl«m«©S*4*ft^*t«W**r Tit) 

A##a, b2o©Jg^B, *©SJ&C**Kfca 
<~a> tmkb C"b) bXDZKZ. *l/C. JS« 
a©A*tt»4*7 3>F4©B«:tt, pM0Sh5> 
5?**Q3 1 4Q3 2t&m\bC&mZti, £tc> 8l<D 
A^>4SSf<tm» (Vdd) 4©fflKB, pMOSh*>y 
**Q3 3 4Q3 4 4)^Jfc««3ftTt>*o ±E© 
pMOS F9>yx*Q3 2tQ3 4©4 t -HCltHlR 

.b#X#8*iT*-f ?*>##fftoft, afc, pMOS 
h^>y^*Q3 1 4Q3 3©y-hCCBb#A#Sft 

rx^9^>jf«strt)ft«; *l/t, ±IE4o(DMOS 
h7>^^a?CDX^ y'^.>y(Dl8*«:jCD"C v pMOS 
[•5>«**Q3 1 4Q3 2'©JBMS, *J<fctfpMOS 
fr7>^^*Q3 34Q3 4©»»»*6^-<U^ 

r i j XBa-w<;t/ roj ©«##HtfjSh4. 

[0 0 5 9] LfrL* BB@B3 6tt % .±iB©pM0S 
h?>i*X*Q3 l^Q3 4-fcttT*J5W44, O-U 



«*ujtlH*U^#ia*Sh6. C©fc». *SUS© 
$Sg©OR • NOR1IB&3 1TB, BBBB3 6©litt7 
mUC-f>^-*HB3 2 % 33*f4ftH/-C, IM1BB3 
6©a££-f>;<~£[lB3 2, 3 3 ©.y- HcElttD 
U SpMOS h5>^X**X^*>2 r 3tf£C4 
T, «B*tt-(Vdd> **C»tt^^>F«tt (GN 
D) *B***J:3tdLfcfc©r*4. 
[0 06 0] ±IB<f><n-*BB3 2, 3 3 

B, pMOS h7>J/X3r©*T«l)«3hri»*fc«>, 
B6©pMOS h5>^**Q3 7, 40*af*>3i*T 

?y$>vu'<)i> roj *iitfrr*«6, b*u<^# 

h7>^dr©L#U««E»^Wi*"r*. C©fc 
at). «B»©»JIWB. 3 6«ci/^;i/«iEBB3 4 1 3 
5%iftwrtfi^u^;u©»iE*tf5citcj:0, *»«c 

[ 0 0 6 1 ] $Jfl3 ©m©»tttc;b»SJlttft& 
A«jEB»3 4©»j6Stt;. »a@B3 6*>^©-^©a 
*tpMOS h7>^X4fQ37©y-ht©IB«:, y 
~H#*9$>Ffc8ttSftfcpM0S h^>i?**Q 

3B©v- < x*jj:tfFu^>^aaftsti. *© 

pMOS h7>^X*Q3 5©tti;*3flPJ4, MBpMOS 

h 7 >i>* * Q 3 6 4 Q 3 7 ©ra©«assi coraccn > 

[0 0 6 2} fi£oT, U<;V»IEBB3 4rtt % pMO 
S h7>^X*Q3 5 i^^^^ifCS 1 it«9C4 
CCJ;5, pMOS h7>^X*Q37©y- h«»s* 

*<a.or, p mo s h ^ *q 3 7 %mzic*y 

3^*/c^©y-hmffi^^FSnSC4)&>6, tH^U 

^»^*>F«tt«cufcju«^urtt*«c 

[0 06 3] */c, U*;l>KIIH»3 U^l/ffl 
IEBB3 4 4H««:pMOS h?l>is*ZQ40<DV- 

h^S^At<L/T, pMOSh7>^*Q40t« 
*«c*>S*«te»©-y- ffi 
*U<;^»ESnraEftU^;W4UJ^t*C4^r 

[0 0 6 4] ±IB©cfc50C^£iS;StxfcOR • NQRBB 
3 ltt, 4oOA* (a, "a v b. ~b) tCitbX, 
^>^-*BB3 2 36»&ttlKlft (OR) -O^t- 
^1IS83 3*6tt*©BBffl©5JE (NOR) *>tt*3 
h*. BSTttSBLfcOR • NO-RBB3 1©^>^;1/ 
B. !36©<fc^«:/j:0, *©a A*«»4 b AMffiMt 
«t», ORW*4NORUt043Wffl*ShS. 
[0 06 5] Sifc, **»©»««:tR&OR.- NORH 
S3 IB, -f>^-dfHB3 2, 334, ^©Ur<JUffl 
iEBB3.4. 3 5 4, .^X • h ^>y^dr • aV> v tfr 
'6&*lttBB3e«:»^*h9>yx*tp-M0S h 



(24) 



.WW9.-4.6 2 16 



{b£*iS ££«:«£•), Sffi^Xf £<B?lSTSt£#-Ci* 
•2.. ±I20R • NOR0SS3 im PMOS h 
7>^X2£^T[§!8£^Lfc*J. C©pMOS h 

[0 086}<WC. ttfKmrrs. A^Sn5a*s 
r o j (SRaatrij ) b#roj (SKb« 
r 1 j > ©Jfr&tt, H5tc^J:^{c v -pMps 
$?X*©Q3 2 £Q3 4#*7 0, Q3 1£Q3 3#:fr 
vr-Sfcibs -f^- 211883 2. 3 3©pMOSh5 
>y^$Q36tQ40«*7f **t. pM0Sh7> 
yx*Q3 7£Q3 9#*>Lt\ 0Rffi## l"0j . 
N0RfcB^*3 n j ttt*. 
[0 067]±i3£|§J8S6C, A#<*ft*a# l"0j (5 

6a«rij>"c, b«s r i j (sisbtt roj > ©t§ 

ORffl^rij. NORtH*^ roj 
*fc. -Aft3ii*a*sTi j (sea»roj)"C. b 

*i f o j ambit r i j ) ©tg^a, or'b*«» 
r i j , NORmaa* roj i&s. 

[0068J $6«C, AA?Ma*5 ri j (SKatt 

roj ) r. b** r 1 j (KCbtt roj ) ©ti^tt, 
ORB**irij. NORffiaa* roj ift*. c©<t 

#H;SS©»!&©OR • NORHSS3 ltt, a, b 

[0 06 9] ZbX> •$mM<DBM<DOR • NOR0K 
3 1«. -f>-*-*Btt3 2. 3 3©pMOSh-5>^ 
X* Q3 7**t>«Q4 0#:i->bfci©£ > y5«5>K 
U-c;P*J O R mt}Si> Z> N 0 R Wl t b xmirf h . 
C©£#. *gm<DB&CK, B.5tCSVrj; !>.«:.. UrS 
^ffliElHlSS3 4te<}:il)f3 5#pMOS H5>y**Q3 
7*s«i:u t Q4 0©*-hWci£tt6ftTt>S/c» > or 
ffl^NORiti^iLra-u^^tij^-r*^ 

©a~U^©J^*|»jkT*C£#-CtS. tSoT. 
5**R©#MUefl»OR ■ NORSK 3 1 IS, ^«:»iE 
ftVddU^i/© r i j ttrvv^ Ku^;i/© r o j £* 
ORH3^*S^«N O RUl^i l/Tlfcfrf i C t ifiX* 
2>. 

[0 07 0] *LT, ±EH5"CSWIl/fcOR • NOR 
BB3 1«. ■^>#*T**aT£H6©J:5tt:&0. 
2o©AS (a, b)lC*fl/C, OR - N0RHSS3 1 
©W^®JA>6ieSfO (OR) £. -E-©smw©§;£ (N 
OR) itftitfjSttTHS. 

[0 07 1 ] (».4©HJfe©^®) B7tt, »4©HJt 
©»JB«:#*EXOR • EXNORHB4 l©fljj&&7js 

•ra-c*o. bsb:. e7©exor • exnoriibs 



4 1 <Dis^#)\,t%<Dm-ftmt*m®x-bi. 
[0 07 2] s-r. flut«tmf«. isi7«c^'rExo 

R • EXNORHK4 ltt, Y >A-*S]gS4 2 , 4 3 
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WTpMOS h-7>f^*Q7 5. Q7 6*?gflK:X-( 

h, vl %iSiRWK:a^i-r*ci*s-c*-5. 9$tC. pM 
os h7>y*#t?»JS3*vtt,>.&t§£B 1 crU^A 
©m^SBE-C**y L AW?* 1 £1^18]® 
£fi?&r*£4#!-C*, ^Kir5£©mfi[*-C8g||«tT# 
o /ct^©mE ;U * tfi^r 2> C 4 #T 1 2> <i: 5 £ & 
•aft:. 

[0 119] iSBh^-f^^-HilSe 1T?«. 
pMOS hv>V>Zii*:&r>xmmf&btcifi> C©p 
MOSh^S^^ttfcQfcnMOS \-v^i?Zi>i 
&>->XMl&LXi>£\,K 

[0120] mi commmm) 0 1 1 b. *«bo 

^(*^a*®ffl L WB*HB-»a©T F T - L C D 
7 1 ©SCTSflteSETC**. C©|g«i!s!88-#ST FT- 
LCD 7 IB. LCD (Liquid Crystal Display) ©^ 
Tj^Jgfcfc^-C. #7*gfe£©£IiJR»c;M 



[o 1 2 1 j sr. «fiX*i»B^r-5. lai ltc^r^ 

tc. IBBi@l8-#gTFT-LCD7 IB, #5X8*5 
7 2±©«SWIW©ftB*«KTF T*»SW-*jRJl 
(TFT- LCD) 7 3 4. (OlM$;i 
*;l/7 3©§TFT©y- h(CjfejEfflr#«EMni/'C«R 
«14*«W«i4*ffOHJry-h K5-M7 4 4. 
■€-©y-h h*7-f/<7 4KJ:^Tiltl?ttfi8K:L/cTFT 

itmm^mmbx&wm&owMkmmz 

[ 0 l 2 2 ] lfil/fciWWfr<**7 3 . h F? 
^^74*J«fcCf FH>F5-f^7 5B. ti 1 ?ZW§Ll 
2±{C-#Jft£3tlTl>*. 01 2B. 01 lK^rF 
U-<>F5-^7 5*.pMOS F7>i>Xf *P6iS:Si& 
Wmftt A * 0854 W<<;H«iEI§884*«*.fcl: 
K5v*l§H, AND • NAND08S. fcitfr^-fX 
f- h@B84T#J$L;fcSR#@&ia-C*.&„ 

[0 1 23] 01 2K^TFL'-f>F-5-f^75B. 7 

»*B8S8 1. 8 2. 8 3 AN D • NAND0S8 

9 1. 9 2- vvf-mftlO 1. 102 7? 

fiaBin. 112, YvAz?— mm 2 

1. 122 a^rflMSSttroa. 

[0 1 2 4] 5";?0888 1. 8 2, 8 3 B, 0^L& 
V»a>hO— 5*»P>A*§n**¥l5)»Hi# (XSC 
L) 4, EaE*¥RJH<f# (~XSCL) 4#Mmt-9 
A^i&SB (L) 4SlsSUffll<3-f A^3ffi§» (~L) 4CC 1 

(D tc r i j ifixztx-hmzw-xmb, 
r o j #a* 4flatoA**# % 7 s. 

[0 12 5] =7v?mm 1^©A^<I#B, XDd'a 

?tt»«6i;fcawj«*»ni*««<o) 4sasffl**g 

6B (~0) *>6.a^jSn. AND • NANDHSS9 1 4 
■5K»©5»*BH8'2©Aa*S(CAa3ha.- 151® 
K. 7>.>.?-@SS8 2©tftfj|g-St«. AND- NANDH 
889 1 49 2*J,j:(;;XK©7-y^liS88 3©A*WK: 
A^3§tx^>. 

[0 126] ^LT, AND • NAND0I89 1«. ± 
13^9^0188 l©ffi^) (OUT) 47?9 L @8882© 
("OUT) 4%A^L/T, !feSS4-e©S« 
4*5»*BB1 0 1 ©«l®m#A^WP (L) 4SSE 
«Wi-9A**MB (~L) 4 KAMI'S. AND • NA 
NDBR9 2«6Nlfe. 7 ^ ?@K8 2©SKffi^ (~ 
OUT) 47 7^1aIS88 3©a^ (OUT) 4*SA*3 

tix. ^ss4-e©s5£4#!v ?u«8i o 20mm 

#AJ**»'(L> 4StBHWi#AANHi (~L) «CA 

[0 127] 7 9^0181 0 1 4 5 v f-HH 1 0 2«, 
iJSLfcAND -NAND0889 1.49 2*»6'«©U*« 
#©$-{ 5>^«CI&p-C. 0^L*^f s -^^l38S*> 
^A^ShSSHSRS.©^-* Sr^v^b. 4©7i«? 
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bit?-* ZZn^irCXMV)? v *H88 1114 112 
fcHtfJ**. 9 '»*HK1 1 141 12«> i»P7?0 
P © * 4 5 > ^"CA^ § ttfc&Ilf&S©? 4 - * * 7 9* 
t,T. ^©iB^^n-encDhv^^f—HiKl 2 1 
4 1 2 2KUttlTS. 

{0 12 8} F?-/*?— F0851 2 1 £ 1 2 2tt, ± 
ELfc9»*BKl llil 1 2*>e>©A#<I#4. X 
^mWFiOffi^fctHCio-C. VH. VC. V 
I *> fcfc * 3 tMOffffltEtjUBMR'*'* C 4 «CJ: 
•3, ^fcSnfc«RtflW#>ffe«3.<a*. F-^Xt 1 - 
NsISSl 2 l*»6lfl*3ti&St*ftSnfc*W*flr#B. 
FU-f>5-f>©Dl«:faa3*i. F5-<Xf--F[§SS 

>7-Y>©D2tcai^3n6. 

[0 12 9] SI 2tt, 27-I^OHU-f>7 
■OK.&1&** FH>F5-f/t7 5©-SB©1tJjX£gi 

[0 1 3 0] ±El/fc«fc5tC, 7 »flB. AND-N 

an DHBfe^c; f v a f mftvmmztitc f> 

4> F9-M7 5«. pMOS F7>y**43>7 s > 

wmmmictiix. wtnaBs^ac <**£&«> 

(C. B^©TFT h^y^tCfcpMOS F5>^X 

8S-f*MT F T - L C L-WSmiCfffim C 4**C* . 

[0131] *SOfi©JI5S«:fi6*FU^>F5^ 
y<7 5-«. CMOS F9Vyx*-c*fiS0fcif£i|BJ8 

(cats© y - *sss#4>& < . ffi?»ss#tt*£ u a 

[0132] &{C, B 1 3 B, E 1 1 K.fx*y- F F-5 
-M7 44pMOS h9>S?Xjr*»5a*aWH»4^ 
>;<-*|sISS4 u^;U»E@&££«i;t;fcv 7*086. 
NORH1SS, *JgM>'WHK£r4MtUfeMfta 
BSH-C&S. SI 3«c^-r-7'-F F7-f^7 4»*, 7? 

tMI1B8131. 132. 1 33. 1 34 NORI1 

851 4 1. 1 42. 1 43, 1 44 •'. <Oj<-*® 

851 5 1. 1 5 2. 1 5 3. 1 54 , jy^-*® 

851 6 1. 1 62. 1 63. 1 64 -f 

851 7 1. 1 7 2. 1 7 3. 1 74 ti.£vm&ZK 

TO*. 

[0 1.33} -77*0881 3 1, 1 32, 1 33. 1 3 

4 tt. .HSL&0:a>>a--5*>e>A#3ttSgfi 

H»fl«.<Y-SCL) 4. SfSgSHIWm# (~YSC 
L> t1fiUm^Kt)&> (L) 4K*Bii(l»{i^A#S£ 



88 (~L) 4Kir«»fca!<Dttffi-CA#3ti. MMB 
•^A^*3SS (L) (C r l j ifiA&tKm^Zxb-V 

w*u roj vxitmmHmtitzv*?*. 

C01341-5? *0B8 1 3 1 <^<DAjjf3mt, YD * 

(o) tsisffl^igas (~o> frhtu 

AStl. NOR@B14 14;K®©5?*0S813 2© 
A#i«A#3ft-5. 5 7^0861 3 2©ffl 

NOR0881 4 1 4NOR08S1 4 2fe<fct; 
>A8©5 v tMIISS 1 3 3 ©A2J488WCA* 3 
[0 1 3 5] -eUT, NOR08614 IB. ±E-7 7-f 
0861 3 l©ffl# (OUT) £5 9*BR1 3 2©5& 

tftfj (~out) 4#A#3trc. &ffl)®mm*u> 

A-*B881 5 1*6 1 6 1. 1 7 1 4S&UTA;tj3 
tVCy-F5-f>Gl«:y-Ht^*itt*3n*. ±E 
4H«O*ftKJ:0. &-f>^-*088l 7 2, 17 
3. 1 7 4<D0it)mW1r>h\t< y-Fv-f >G2. G 

3. G4«»i,T**;*hy-Ffr-*#*mtj3*i 

[0136] fcfc. 0 1 3 «. 2 ^ -l 1 >t>©-7'- F v A 

•>vcm*&#- f F5-r^7 4<o-m>mmwRb 

■ML**** ±EUfc&0!8#£ittfrl6J{cE5>J3tUfc5 
9 >£Br5£©j£3:;fr 5SK i7t7-f >^ST « c 4 K 

*d. -&n-en©y-F^-f>*jiaRm 
mjmt*zh<D-c*>z>. . 

[0 1 3 7 ] ±Elyfc<^5K, 7 7*088. NOR0S8 
fe<k0t^>^-fiIB8-C«lS3nrcy-F F5-Y/<7 4 
tt, F*U-f>F9^^7 5©*&4ISI«te. pMOSF 

7 >yx * 4 3 >r>irtatvmti!r z> c 4^-c* s/t 

-<S4. F 9 >S?xjf 0.. «J6II18!(% 
^jt<-r*C4*5-r*4, «K, fflSROTFTF^^y 

AfscpMo s f/7>j<* #%8fflrn«> #5 xsfi 

©l5|-^®±K:KSbliS8-#ST F T - L C D %<m* 
JtW©**-F F*-f/<74BE, CMOS40«©ffi?Ha 

[0138] JSLkas^fcJ: 5«G. l^-^m§S©MOS F 
7>y^5r (pMOS, nMOS) 43>7*>-y-4«rffi 

or4ffl«©S*S!Sli88*^i/r. ctit«»^t> 

tSC4:Wt , t. cne»©lI8S*.i53^F-C$lBir4C 
», R-*^l©MOS F-5>yx**ffll>ti«fiSOt 

[ 0 1 3 9 ] fc^4^. JJBl/fcB-»ra<!)MOS F 
(pMOS. nMOS) 
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SC4K.J:*). ±IB4|5l&©&m*fS*C 4 
[0 140] 

5fc©CMO S h 9 *©*B£ ttb^r^JS < ft 0 > 

-*HRW. l^JHtiEHH*HilTI,>*fc«>, 

- * @B©tt*4fS«^ 6 J&KaiEfc U-'O'fcHtfj-r* C 

4#T?S&. 

[0141] If^Z-SiaiSO^^jgfcJ:^^ 
ANDHSS. ORIUKs EXORH»®B*R«:-Y>yt 

*©^>;<-*iaig©y-h^Ku<.ii4jiiE 

fc, ^©ANDIIK. ORHgg, EXORBntMAT 
SiWF»>i>a»B. ISI-$SS!©#r 5 
fc L fcfcab. 4 * > F - f > yifi&^T* 9&®&'J> 

[0142] »*3B68Btt©**^«KJ:n«. »# 

m i ~f§^5 KiMdnfc^tttn<Du^;HtiEa 
t«j»r51RF9>j?x*o*'- h^ffl©iai!)4ii« 

[0143] iftJfcJS 7 GaM^ttKHtt. i»5jSB2~ 

©msattccst LriWE 2 &© -f *iaK©^is 

KSJSTaJ^.tCl/fc©"^ 2ffl©^>^-^@SS^6 

<oa**«. ^e^s@K©i6aitemi. -e©ss4*fcH 
#f.sc4#-ci*s. P3-*« 

[HI-] S81©llite©^S§W&^pMOSW'>/<-*!5] 
88©flfeS4^H. 



[02] Bl©pMOS-<>^-*HB©^>sl?Jl/t* 
[S3] m2©*JS©^S§«:^SAND • NAN DUB 

©$$£7*^0, 

[04] 03©AND • NAND[3B8©^>^;Ui-5-© 
Att*fl*itfiWH. 

[05] ^3©HJ6©^SS«C#50R • NORSK©* 
JSfcjjVfH. 

[06] 05©OR • NOR@BS©^>#;U4*©A£H 
#ff#4*ijVr0. 

[H'7] »4©Wfc©3KBfcff*EXOR • EXNOR 
@&©f»j£*^?0. 

[08]07©EXOR- EXNOR DBS© i» dOP 4 

*©AHtf;<i^4*^-r0. 

[0 9 ] m 5 omMnmmmz 9 v mmommm 
tm. 

[010] ■33MWEE*£«"j-* h :M * 7— h HISS© 
Ht*t«*fl**H. 

(011) *&w<D¥m#®gtzmucmmm-# 

£©T F T - L C D ©«BS«J)50. 
[012] 01 lfC^t FU-O F7-f^4pMOS h 
7>i?***>ib&*II&lE]&4 •/ >/<-*HH4 V"** 
«EHBi*H*.te±E9»^HK. AND-NAND 
@S8. I- 7 -f*f - F [HllfS 4 -c«^S u fcSS^HIBS 

0c 

[01 3] 01 ucmtv-t f^-mstpmos i-7 

[014] CMOS^>^-*HB©«Wt*SWH. 
1015] tektmm >^-*HH©«Wt*SWH. 
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